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Objectives  of 

Configuration  Management 


Lieutenant  General  William  B.  Bunker,  USA 


Our  overall  objective  in  the  Army 
is  to  make  sure  that  the  combat  sol- 
dier has  the  best  possible  weapons 
and  equipment  and  that  he  has  it  at 
the  right  place,  right  now,  in  the 
needed  quantities.  Configuration  man- 
agement can  help  the  Army  achieve 
this  objective. 

Early  discussion  on  configuration 
management  inspired  fears  that  a 
whole  new  discipline — bringing  with 
it  a whole  new  breed  of  people — was 
being  created.  Nothing  could  be  fur- 
ther from  fact.  The  new  emphasis 
on  the  subject  simply  reflects  an  at- 
tempt to  restore  an  ancient  principle, 
tailored  to  a new  set  of  conditions. 


We  had  it,  then  lost  it.  Eli  Whit- 
ney introduced  configuration  man- 
agement at  the  beginning  of  the  last 
century.  His  techniques  gave  the 
North  an  edge  on  the  South  during 
the  Civil  War  that  some  historians 
credit  with  ultimate  victory.  It  was 
a new  thing  then  to  introduce  weap- 
ons with  completely  interchangeable 
parts.  In  many  areas,  it  would  be  a 
new  thing  today,  and  it  could  give  us 
a tremendous  edge  in  any  new 
combat. 

Back  in  the  days  when  life  and 
weaponry  were  simpler,  the  Military 


Departments  had  no  trouble  defin- 
ing the  hardware  they  wanted,  and 
producers  had  no  trouble  living  with 
the  simple  specifications  that  estab^ 
lished  requirements.  In  the  beginning, 
the  producer  was  often  just  another 
agency  of  the  requiring  Department; 
no  contracts  were  involved,  commu- 
nications were  uncomplicated,  and 
costs  were  nearly  constant,  whether 
plans  changed  or  not. 


In  those  days,  there  weren’t  many 
ways  to  solve  a given  problem.  There 
were  only  a few  acceptable  designs 
for  a saddle,  or  a cannon  ball,  or  a 
musket.  It  didn’t  take  so  many  tons 
of  paper  to  define  a piece  of  hard- 
ware. But  things  have  changed. 

Someone  has  estimated  that  the 
documentation  for  a new  aircraft 
weighs  more  than  the  aircraft,  and 
another  statistician  has  computed  the 
number  of  cars  in  a freight  train 
needed  to  haul  design  and  production 
data  for  a new  missile  system.  Obvi- 
ously, nothing  that  complex  can  be 
managed — unless  we  can  simplify 
the  system. 

Configuration  management  is  an 
attempt  to  simplify  the  system.  It 
seeks  to  reduce  the  elements  involved 
to  their  simplest  terms,  equip  each 


problem  with  a convenient  handle, 
and  display  the  whole  situation  in 
such  a fashion  that  management  can 
comprehend  it,  analyze  it,  and  con- 
trol it. 

Actually,  it  doesn’t  do  anything  Eli 
Whitney  didn’t  do  a century  and  a 
half  ago.  It  defines  the  product,  its 
components,  and  their  interfaces.  It 
restricts  idle  change,  and  it  requires 
precise  records  of  the  changes  that 
are  authorized.  But  it  does  it  in  a 
modem  manner. 


Objectives  of  the  Techniques 

The  goal,  of  course,  is  to  solve  the 
problems  that  could  be  identified. 


• The  object  of  each  new  proj- 
ect must  be  established  early  in  the 
program.  Once  established,  the  objec- 
tives must  be  freed  from  vacillation. 

• All  practical  approaches  to 
achievement  of  the  established  ob- 
jectives must  be  studied,  and  the  best 
one  selected.  Once  selected,  maximum 
effort  must  be  directed  along  the 
chosen  course. 

• Change  activity  must  be  re- 
duced to  the  realistic  minimum,  and 
the  reduced  activity  must  be  handled 
expeditiously. 
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• Maximum  uniformity  must  be 
effected  where  the  Military  Depart- 
ments interface  with  industry  and 
with  each  other. 

• Control  must  be  exercised  dur- 
ing production  to  assure  maintenance 
with  uniform  spare  parts,  tools,  test 
equipment  and  instructions,  and  re- 
production in  a competitive  market. 

• Authority  and  responsibility  for 
configuration  management  of  each 
item  must  be  assigned  to  a desig- 
nated individual. 

Fringe  Benefits  Expected 

With  the  achievement  of  these  ob- 
jectives should  come  a long  list  of 
fringe  benefits.  Among  them  are: 

• Assured  hardware  performance 
and  improved  logistic  support  and 
weapons  readiness. 

• Enhanced  standardization  and 
item-entry  control. 

• Increased  competitive  procure- 
ment. 

• Reduction  of  requirements  for 
technical  data  of  doubtful  value. 

• Increased  uniformity  of  con- 
tract administration. 


• More  effectiveness  and  timeli- 
ness in  management  decisions  at  all 
levels. 

• Intermeshed  implementation  of 
such  other  DOD  programs  as  con- 
tract definition,  the  Resource  Manage- 
ment Systems,  PERT,  value  engineer- 
ing, and  technical  data  management 
and  standardization. 

Three  Phases  of  Configuration 
Management 

The  success  of  the  configuration 
management  technique  depends  on 
the  balanced  integration  of  three 
interrelated,  mutually  supporting 
phases. 


• Configuration  identification. 

• Configuration  control. 

• Configuration  status  reporting. 

Configuration  identification  is  the 

documented  descriptions  of  systems 
and  equipment. 

In  order  to  serve  the  combat  sol- 
dier, we  must  get  a clear  expression 
of  his  needs.  He  expresses  his  needs 
through  the  Combat  Developments 
Command  in  the  form  of  a Qualita- 
tive Materiel  Development  Objective 
(QMDO)  or  a Qualitative  Materiel 
Requirement  (QMR).  In  the  Army 
Materiel  Command  (AMC)  we  ratify 
these  documents  and  identify  the  risk 
involved  in  satisfying  the  requirement 
and,  when  the  document  is  approved 
by  the  Department  of  the  Army,  it 
is  considered  a contract  between 
AMC  and  the  user. 


When  the  user  is  not  quite  sure 
what  he  needs,  he  states  his  objective 
in  a QMDO  and  we,  together  with  in- 
dustry’s strong  right  arm,  help  him 
refine  his  objective  during  contract 
definition  into  a system  description, 
i.e.,  QMR,  technical  characteristics 
and  test  and  evaluation  requirements, 
along  with  a description  of  work  and 
services  for  the  development.  Thus  we 
have  created  a clear  identity  of  the 
equipment  the  user  wants. 

When  completed  it  is  duly  released 
and  recorded  in  the  status  recording 
system  or  data  bank.  This  identity 
is  the  product  of  many  different 
types  of  people,  all  with  differing 
and  sometimes  diverging  interests. 
Some  of  these  people,  in  addition  to 
the  project  engineer,  are  the  stand- 
ards engineer,  maintenance  engineer, 
production  engineer,  human  factors 
engineer,  training  specialist,  support 
equipment  specialist,  publications 
specialist,  and  test  engineer. 

Each  of  these  people  has  a part 
to  play  in  fielding  a satisfactory  and 
complete  weapon  system.  But,  alas, 


some  of  these  birds  are  not  of  the 
same  feather  and  don’t  always  talk 
on  the  same  frequency.  In  fact,  they 
don’t  even  speak  the  same  language. 
Project  managers  and  commodity 
managers  have  done  much  to  break 
down  these  walls,  and  the  formal  re- 
view of  Engineering  Change  Pro- 
posals should  improve  communica- 
tions. 

Awarding  the  Development 
Contract 

Theoretically,  then,  when  we  award 
a development  contract  to  indus- 
try, it  reflects  not  just  the  specific 
functions  of  the  weapon  itself;  it 
should,  hopefully,  reflect  the  environ- 
ment in  which  it  will  operate,  the 
support  requirements,  its  relation- 
ship to  other  weapon  systems,  train- 
ing implications,  maintenance,  publi- 
cations and  operability. 

It  also  has  gone  through  the  re- 
quirements of  concept  formulation  to 
assure  that  we  have  done  our  home- 
work before  going  to  industry. 

Industry  now  has  our  work  state- 
ment in  terms  of  performance  re- 


quirements. Its  engineers,  as  they 
progress  on  their  design  work,  inevi- 
tably come  up  with  proposed  changes 
to  improve  performance,  schedule,  or 
cost,  in  response  to  incentive  provi- 
sions in  our  contracts,  among  other 
considerations. 

The  performance  descriptions  in 
many  instances  do  permit,  and  even 
encourage,  changes  as  a result  of 
trade-off  studies  within  the  scope  of 
the  contract.  This  is  done  to  permit 
the  contractor  maximum  latitude  and 
creativity  in  developing  the  best  bang 
for  a buck. 

The  In-Process  Review 

However,  these  proposed  changes 
must  be  reviewed  when  they  affect 
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the  performance  requirements  be- 
cause we  have  a written  contract  with 
the  user.  In-process  reviews  during 
the  development  process,  with  repre- 
sentatives of  the  various  functional 
activities,  provide  a means  of  design 
control  to  assure  that  we  progres- 
sively keep  our  customer’s  needs  in 
mind  and  inform  him  of  our 
progress. 


The  Configuration  Audit  Review 

To  assure  that  the  weapon,  which 
has  satisfied  our  user  test  require- 
ment, can  be  built  again,  we  require 
two  additional  reviews  of  our  draw- 
ings and  specifications,  one  of  which 
may  be  conducted  concurrently  with 
the  prototype  systems  review.  This 
is  the  configuration  audit  review. 

The  configuration  audit  review  ver- 
ifies that  the  drawings  and  descrip- 
tions accurately  describe  the  service 
test  models  and,  when  updated,  re- 
flect the  correction  of  service  test 
defects.  This  represents  the  Techni- 
cal Data  Package  used  in  the  first  ar- 
ticle configuration  review.  This  lat- 
ter review  is  a technical  audit  to 
verify  that  the  production  item  con- 
forms to  the  Technical  Data  Package 
and  will  satisfy  the  user. 

Engineering  Change  Policy 
Aids  Configuration  Control 

The  introduction  of  configuration 
management  has  had  a significant 
effect  on  our  attitude  concerning  en- 
gineering changes.  Proposed  engi- 
neering changes  now  receive  a great- 
er degree  of  scrutiny  than  ever 
before.  Technical  feasibility  alone 
does  not  constitute  the  sole  justifica- 
tion for  the  approval  and  incorpora- 
tion of  engineering  changes  to  hard- 
ware or  software. 

Proposed  changes  must  survive 
the  super-critical  probing  of  the 


change  control  staff  and  project  man- 
ager or  approving  authority  to 
achieve  acceptance.  This  analysis  con- 
sists of  an  unrelenting  application 
of  trade-off  considerations  that  must 
prove  the  worth  of  the  change.  The 
proposed  change  must  be  necessary 
to  correct  design  deficiencies  to  pro- 
vide for  approved  changes  in  opera- 
tional characteristics;  to  effect  over- 
all net  savings;  to  relieve  production 
stoppages;  or  otherwise  to  offer  a 
significant  net  benefit  to  the  Gov- 
ernment. 

Configuration  Status  Reporting 

Configuration  status  reporting  in- 
volves our  engineering  records  sys- 
tem. This  element  involves  the  re- 
cording of  the  QMR,  the  Development 
Purchase  Description,  and  the  Tech- 
nical Data  Package  used  for  quantity 
production  and  any  changes  to  each, 
including  modification  work  orders 
by  serial  number,  to  provide  the 
manager  with  current  visibility  of 
his  program  and  equipment  at  all 
times,  even  in  the  operational  period. 

Industry  Help  Needed 

AMC  has  directed  that  configura- 
tion management  be  implemented  on 
all  major  projects.  Implementing  this 
discipline  effectively  requires  close 
industry  support  on  a continuing 
basis.  Industrial  executives  will  be 
much  concerned  with  the  specific  re- 
quirements of  configuration  manage- 
ment, particularly  with  the  prepara- 
tion of  descriptions  and  drawings 
and  engineering  change  proposals. 
They  may  expect  more  scrutiny  of 
Class  II  changes  by  the  Government. 

On  the  other  hand  industry,  as  well 
as  the  Defense  Contract  Administra- 
tion Services  Regional  Offices,  should 
profit  considerably  as  a result  of  the 
greater  uniformity  of  forms,  for- 
mats, etc.,  used  by  the  various  com- 
mands within  AMC. 

Configuration  Management 
No  Panacea 

All  Military  Departments  have  ex- 
perienced the  effects  of  uncontrolled 
changes.  Aircraft  specifications  have 
veered  from  single  engine  to  multi- 
engine,  from  attack  to  fighter,  and 
from  single  place  to  two  place.  Mis- 


siles have  switched  from  field  artil- 
lery to  air  defense  and  back  again, 
from  liquid  to  solid  propellant,  and 
from  short,  to  medium,  to  long  range. 
Similar  changes  have  been  made  in 
ship  and  land  vehicle  requirements. 
These  have  resulted  in  increased 
costs,  stretched-out  schedules,  and 
even  the  death  of  projects. 

We  have  delivered  spares  that 
didn’t  fit,  tools  that  wouldn’t  work, 
and  instructions  that  didn’t  match 
the  hardware.  And  there’s  nothing  in 
the  new  configuration  management 
techniques  that,  by  itself,  will  pre- 
vent it  from  happening  again.  If 
we  are  to  be  more  successful  now, 
it  will  be  because  of  the  additional 
discipline,  uniformity  and  systemiza- 
tion  introduced  with  the  new  regula- 
tion— -and  the  conscientious  intelli- 
gence with  which  it  is  implemented. 

Configuration  management  pro- 
vides a tool  for  correction  of  many 
of  AMC’s  hardware  problems.  But 
it’s  not  a fully  automatic  tool — it 
can’t  be  installed,  programmed, 
switched  on,  and  left  to  run  itself. 
Like  most  tools,  it  will  perform  well 
only  when  used  with  skill,  conscience, 
discretion  and  energy. 


Lieutenant  General  William  B.  Bunker, 
USA,  is  Deputy  Commanding  Gener- 
al, U.S.  Army  Materiel  Command.  He 
has  been  assigned  to  AMC  since  it 
was  established  in  June  1962  and 
served  previously  as  its  Comptroller 
and  Director  of  Programs.  General 
Bunker  is  a graduate  of  the  U.S. 
Military  Academy  and  holds  a de- 
gree of  Master  of  Science  in  Engi- 
neering from  the  Massachusetts  In- 
stitute of  Technology. 
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Status  Report 


Project  ARISTOTLE 

Eugene  T.  Ferraro 


Project  ARISTOTLE  (Annual  Re- 
view of  Information  and  Symposium 
on  the  Technology  of  Training  and 
Learning  and  Education)  was  an- 
nounced in  the  March  1967  issue  of  the 
Bulletin.  In  my  capacity  as  DOD  ex- 
ecutive agent  for  ARISTOTLE,  I 
attempted  to  describe  in  that  article 
the  purpose  and  scope  of  this  joint 
effort  among  representatives  from 
the  emerging  education  technology 
industry,  the  Defense  Department, 
Office  of  Education,  and  other  inter- 
ested Federal  agencies.  In  response 
to  that  article  and  other  announce- 
ments, a great  number  of  inquiries 
have  been  made  about  the  progress 
of  ARISTOTLE.  In  this  article  I 
would  like  to  highlight  some  of  the 
significant  activities,  progress  and 
expectations  of  ARISTOTLE. 

The  ARISTOTLE  Steering  Com- 
mittee, chaired  by  Marvin  Kahn,  Vice 
President,  Aircraft  Armaments,  Inc., 
is  comprised  of  10  task  groups.  The 
task  groups  and  their  chairman  are 
listed  below: 

Project  100,000 

Chairman:  Dr.  Gilbert  E.  Teal, 
Dunlap  & Associates,  Inc. 

Media 

Chairman:  F.  A.  Centanni, 

Sylvania  Electric  Products,  Inc. 
Information  Storage,  Retrieval  and 
Dissemination 

Chairman:  Dr.  Paul  Weaver, 

Xerox  Corp. 

Educational  Research 

Chairman:  Dr.  James  E.  Gilbert, 
Northeastern  University 
New  Developments 

Chairman:  Dr.  Harvey  J.  Brudner, 
Westinghouse  Learning  Corp. 
Systems  Approach  to  Education 
Chairman:  Henry  Lehmann, 

General  Electric  Co. 


Standards,  Measurement  and 
Evaluation 

Chairman:  Dr.  D.  W.  Meals, 
Raytheon  Co. 

Courses,  Tasks  and  Skills 

Chairman:  Walter  Stellwagen, 
Science  Research  Associates 

Government-Industry-Education 

Interface 

Chairman:  T.  W.  St.  Clair, 

North  American  Aviation,  Inc. 

International  Considerations 
Chairman:  T.  Jack  Heckelman, 
Philco  Corp. 


The  primary  function  of  the  Steer- 
ing Committee  is  to  provide  policy 
guidance  and  to  coordinate  the  activ- 
ities among  the  10  task  groups.  At 
the  same  time  they  have  been  main- 
taining contact  with  relevant  gov- 
ernment officials  to  ensure  that  the 
problem  areas,  which  ARISTOTLE 
groups  are  looking  into,  correspond 
with  priority  areas  of  concern  to 
Federal  agencies,  local  governments, 
and  potential  users  of  innovations  in 
education. 


The  problem  and  priority  areas 
presently  being  studied  will  be  topics 
of  discussion  to  be  conducted  by  10 
panels,  consisting  of  ARISTOTLE 
members,  at  a symposium  to  be  held 
on  Dec.  6 and  7 in  Washington,  D.C. 
In  addition  to  the  panel  meetings, 
plans  are  being  made  to  have  non- 
commercial demonstrations  of  ad- 
vanced application  of  new  education 
technologies  at  the  December  sympo- 
sium. 

Media 

The  task  group  studying  media, 
headed  by  Mr.  Centanni,  has  been  re- 
viewing effectiveness*  studies  of  ex- 
isting media  which  have  been  used  in 
training  and  education  programs, 
both  within  and  outside  the  military. 

The  East  Coast  Group  is  review- 
ing selected  current  and  past  pro- 
grams where  new  uses  of  media  have 
been  made,  including: 

• Oakland  Community  College, 
Bloomfield  Hills,  Mich.,  which  is  at- 
tempting to  automate  and  individual- 
ize instruction  for  its  students. 

• The  Oak  Park  and  River  High 
School  Project,  Oak  Park,  111.,  which 
is  using  a random  access  audio  re- 
trieval system. 

• The  New  York  City  “Shut-In” 
Program  utilizing  audio-visuals,  the 
telephone  and  educational  television. 

The  West  Coast  Group  is  survey- 
ing the  usage  of  media  in  the  Min- 
uteman  and  Polaris  programs,  as  well 
as  evaluation  of  existing  media  used 
at  the  San  Diego,  Calif.,  Naval  Train- 
ing Center. 

We  are  hoping  that  these  studies 
will  provide  some  new  insight  explain- 
ing perhaps  why  certain  media 
have  been  more  successful  than  oth- 
ers for  particular  types  of  instruc- 
tion. 
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Information,  Storage  and 
Retrieval 

The  overall  objective  of  this  task 
group  is  to  survey  the  state  of  the 
art  in  various  aspects  of  informa- 
tion, storage  and  retrieval  (IS&R). 
Fifteen  subgroups  have  finished  their 
reviews  of  storage  systems,  dissem- 
ination and  communications,  copy- 
rights, libraries,  software  and  defini- 
tions. Prior  to  the  December  sympo- 
sium, the  Education  Communications 
(EDUCOM)  Information  Network, 
Education  Research  Information  Cen- 
ters (ERIC),  the  regional  educa- 
tional laboratories,  file  systems,  and 
time-sharing  will  have  been  covered. 
These  reviews  will  be  published  prior 
to  the  conference  in  order  to  facili- 
tate criticism  and  discussions.  This 
group’s  efforts  and  its  recommenda- 
tions should  pay  off  handsomely  in 
assisting  an  equitable  and  efficient 
dissemination  of  research  results, 
training  material,  and  other  informa- 
tion directly  related  to  the  improve- 
ment of  education. 

New  Developments 

Dr.  Brudner  and  his  associates 
have  been  concerned  with  identify- 
ing, encouraging  and  communicating 
“new  developments”  in  equipment, 
processes  and  approaches  in  the  field 
of  educational  technology.  New  devel- 
opments with  respect  to  effective- 
ness, validity  and  operational  prac- 
ticality are  being  evaluated.  The 
group  is  investigating  new  teaching 
machines,  audio-visual  systems,  com- 
puter software,  related  areas  of  au- 
tomated testing  procedure,  communi- 
cation contributions,  and  computer 
assistance  systems. 

Four  meetings,  attended  by  an  aver- 
age of  35  industrial,  military,  uni- 
versity and  other  representatives, 
have  been  held  to  discuss  new  devel- 
opments, and  the  following  future 
projections  appear  to  have  achieved  a 
general  consensus: 

Computer-Assisted  Instruction  (CAI). 

• Most  systems  presently  in  use 
are  experimental.  At  present  the  De- 
fense Department  is  supporting  at 
least  10  major  projects  in  the  state 
of  development. 

• A complete  CAI  system  develop- 
ment may  take  as  long  as  six  to  eight 
years  to  evolve  to  an  operational 
status,  with  the  average  time  to  de- 
velop a full  course  for  a CAI  system 
taking  two  years. 


• Some  of  the  best  software  ma- 
terials are  being  generated  by  team 
efforts,  requiring  as  long  as  six 
months  before  they  are  well  inte- 
grated and  productive.  A major  prob- 
lem here  is  to  find  the  best  organiza- 
tional technique  to  facilitate  effective 
cooperation  between  hardware,  soft- 
ware and  curriculum  experts. 

• System  capabilities  are  now 
limited  to  about  30  terminals  costing 
several  thousand  dollars  each.  Sev- 
eral projects,  being  funded  by 
DOD,  indicate  that  multi-access,  on- 
line, time-shared  systems  will  greatly 
expand  the  potential  of  CAI.  Also, 
important  breakthroughs  are  occur- 
ring in  the  area  of  devices  for  stu- 
dent input,  such  as  the  Plasma  Tube 
Display  Panel  developed  by  the  Uni- 
versity of  Illinois  on  the  PLATO  pro- 
gram. 

• Some  long-range  research  is 
now  leading  to  application  of  artifi- 
cial intelligence  techniques  in  CAI  sys- 
tems. In  these  approaches  the  com- 
puter would  be  able  to  generate 
sentences  automatically  via  syntacti- 
cal and  transformational  rules  and 
language  processing  capabilities. 

• New  developments  in  software 
generation  are  cutting  the  present 
ratio  of  125-manhours  effort  to  gen- 
erate one  hour  of  CAI  software. 

Audio-Visual  Developments. 

• New  motion  picture  film  for- 
mats, such  as  super  8mm,  which  al- 
low for  more  efficient  use  of  film 
area  and  higher  sound  fidelity,  have 
been  developed  and  are  awaiting  dem- 
onstration of  feasibility. 

• New  research  techniques  for 
multiplexing  of  visual  information 
on  film,  including  laser  holography 
and  parallax-panoramagrams,  are 
being  generated  and  offer  great  po- 
tential. 

• New  three-dimensional  display 
techniques,  using  the  above  approach- 
es, plus  new  cartridge-loading  pro- 
jectors, both  for  silent  and  sound 
systems,  are  being  developed  in  in- 
dustrial laboratories. 

Communications. 

• Increasing  use  of  common-car- 
rier, digital-transmission  schemes 
for  data,  audio  and  visual  informa- 
tion can  be  expected. 

• High-capacity  information  flow 
systems,  including  lasers,  new  wave- 
guide approaches,  and  bandwidth  com- 
pression techniques,  employing  tele- 


phone wires,  will  have  a significant 
impact  on  learning. 

• Use  of  satellite  systems,  plus 
new  integrated,  wide  bandwidth  re- 
ceiving antennas,  will  provide  new  op- 
portunities in  education  by  several 
orders  of  magnitude. 

Teaching  Machines  and  Recorders. 

Major  trends  in  the  near  future  in- 
clude: 

• Increasing  use  of  magnetic  belt, 
compact  recording  systems  in  educa- 
tion and  training. 

• Development  of  higher  quality 
and  lower-cosi  color  video  recording 

systems. 

• Integration  of  slide  projectors 
and  magnetic  tape  audio  systems. 

• Economical,  random-access  mag- 
netic recording  and  playback  units. 

• New  techniques  for  computer- 
generated software  for  teaching  ma- 
chine systems,  including  computer- 
animated  films. 

• New  semi-computerized  teach- 
ing machine  systems. 

While  the  discussions  of  the  New 
Developments  Task  Group  have  been 
directed  largely  toward  new  techno- 
logical developments,  it  has  increas- 
ingly become  apparent  that  manage- 
ment capabilities  and  procedures 
generally  have  not  been  developed 
to  use  effectively  the  technology 
which  is  available.  Obsolete  or  non- 
performance based  on  procurement 
specifications,  fragmentation  of  deci- 
sion making,  inadequate  project  man- 
agement, program  evaluation,  and 
other  non-technical  obstacles  prove  to 
be  as  significant  in  thwarting  inno- 
vation as  the  failure  to  support  tech- 
nological development  per  se. 

In  terms  of  improving  communi- 
cations there  has  been  a genuine 
“give  and  take”  during  the  four  ses- 
sions between  military  trainers,  re- 
search and  development  officers,  and 
industrial  technical  experts.  The  rap- 
port is  certainly  to  be  encouraged 
and  is  necessary  as  the  Defense  De- 
partment continues  to  improve  the 
quality  of  instruction  for  its  per- 
sonnel. 

Systems  Approach 

Unfortunately,  the  advent  of  the 
systems  approach  in  education  has 
been  attended  by  a lack  of  clarity  in 
the  area  where  communication  is  so 
vital.  Mr.  Lehmann’s  task  group  is 
attempting  to  describe  the  systems 
approach  as  applied  to  education  and 
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training  in  clear  and  simple  terms, 
hoping  that  a prescriptive  method- 
ology can  be  compiled  into  a small 
booklet  which  will  be  the  basis  for 
the  panel  discussion  at  the  sympo- 
sium. At  the  December  symposium 
three  cases  histories,  in  which  the 
systems  approach  has  been  used  (in- 
cluding Oakland  Community  Col- 
lege), will  be  presented  and  analyzed 
against  the  check-list  in  the  booklet 
to  encourage  constructive  criticism, 
and  to  point  out  the  problems  in  at- 
tempting to  systematically  analyze 
education  endeavors. 

Standards  and  Measurements 

The  purpose  of  this  task  group’s 
effort  is  to  minimize  the  communica- 
tions gap  between  industry,  DOD  and 
the  education  community  regarding 
standards  of  measuring  the  effective- 
ness of  the  new  technology.  Members 
of  this  group  are  now  reviewing  cer- 
tain procurement  specifications  to  de- 
termine the  impact  they  have  on  the 
type  of  media  which  are  allowable. 
Pedagogical  measures,  such  as  the  90/ 
90  criteria  (90  percent  of  the  stu- 
dents make  90  percent  or  above  on 
tests)  in  programmed  learning,  are 
being  studied  to  determine  whether 
such  criteria  are  adequate. 

Courses,  Tasks  and  Skills 

Working  closely  with  other  task 
groups  this  particular  task  group, 
under  Dr.  Stellwagen’s  leadership,  will 
focus  its  attention  largely  on  how  in- 
dustry can  assist  DOD  in  Project 
TRANSITION.  President  Johnson  in 
his  1967  Manpower  Report  to  the 
Congress  stated:  “We  must  make  mil- 
itary service  a path  to  productive 
careers.  To  help  them  (Service  sep- 
aratees), I have  asked  the  Secretary 
of  Defense  to  make  available,  to  the 
maximum  extent  possible,  in-Service 
training  and  educational  opportuni- 
ties which  will  increase  their  chances 
for  employment  in  civilian  life.” 

The  Secretary  of  Defense  has  es- 
tablished Project  TRANSITION  to 
carry  out  the  President’s  desire.  The 
target  group  for  the  initial  phases 
of  the  project  will  be  those  individu- 
als who  have  from  one  to  six  months’ 
service  time  remaining,  and  who 
have  expressed  their  intention  not  to 
reenlist.  The  project  will  ascertain 
the  kinds  of  in-Service  training  this 
group  desires  and  their  educational 
needs.  It  will  then  furnish  training 
or  educational  courses  which  are 


keyed  to  favorable  employment  op- 
portunities. 

Pilot  programs  have  been  initiated 
at  Fort  Knox,  Randolph  AFB,  Treas- 
ure Island,  and  Camp  Lejeune.  Indus- 
trial assistance  will  certainly  be  help- 
ful in  relating  the  skill  requirements 
and  job  demands  which  they  are  plan- 
ning. Moreover,  with  the  existing 
pressures  on  existing  Service  facili- 
ties, there  would  appear  to  be  an 
opportunity  to  utilize  some  of  the 
new  education  technology  and  self- 
instruction  principles  in  off-duty 
hours  instructions,  as  well  as  to  sup- 
plement existing  formal  and  on-the- 
job  training  now  being  conducted  by 
the  military. 

Governxnent-Industry-Education 

Interface 

As  industry  tries  to  enter  the  edu- 
cation market,  ideological  issues 
raised  are  second  only  to  parocliial 
interests  which  need  to  be  quelled. 
The  fundamental  problem  appears 
to  be  whether  or  not  a mechanism 
can  be  developed  which  can  guide  the 
prodigious  resources  of  industry  in 
such  a way  that  the  public  interest 
in  education  can  be  best  served. 

The  first  step  here  is  to  ensure 
effective  communications  between  the 
supplier  and  the  users.  To  accomplish 
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this,  Mr.  St.  Clair  and  his  task  group 
have  prepared  a questionnaire  to  be 
sent  to  over  600  companies.  The  re- 
sults of  the  questionnaire,  to  be  dis- 
cused  at  the  December  symposium, 
should  provide  among  other  things: 

• An  inventory  of  company  inter- 
ests which  will  provide  a data  base 
for  DOD  and  other  Federal  offices. 

• An  indication  of  industry  re- 
search and  development  emphasis  in 
the  education  area. 

• An  inventory  of  in-house  train- 
ing and  education  programs  which 
industry  is  now  conducting. 

Summary 

Several  comments  about  the  gen- 
eral status  of  ARISTOTLE  and  its 
activities  are  appropriate  here. 

First  of  all,  the  major  objective  of 
ARISTOTLE  is  to  improve  communi- 
cations among  industry,  the  Govern- 
ment and  the  education  community. 
The  joint  discussions  held  thus  far 
have  been  very  beneficial  and  we  an- 
ticipate that  the  December  symposium 
will  further  improve  effective  com- 
munications. 

Second,  although  this  is  a follow- 
up action  to  the  government-spon- 
sored June  1966  conference,  the  in- 
dustry-manned Steering  Committee, 
working  closely  with  the  staff  assist- 
ance of  the  National  Industrial  Secu- 
rity Association  (NSIA),  is  accepting 
responsibility  and  leadership.  Fed- 
eral officials,  including  members  of 
the  Military  Services,  are  serving  as 
subject  matter  advisors  and  briefers 
only  upon  request  of  the  task  group 
chairman. 

Third,  most  of  the  on-going  activi- 
ties of  ARISTOTLE  are  focused  on 
the  December  symposium.  We  do, 
however,  expect  ARTISTOTLE  to  be 
a continuing  annual  review  of  activi- 
ties in  this  new  area  of  emerging 
education  technology.  NSIA  assisted 
us  in  handling  the  administrative 
tasks  of  the  June  1966  conference; 
this  year  it  is  also  handling  the  De- 
cember symposium. 

Lastly,  the  participation  of  ARIS- 
TOTLE is  broadly  based.  More  than 
20  percent  of  its  members  are  non- 
NSIA  members;  over  five  percent 
have  university  affiliations,  and  over 
10  percent  come  from  not-for-profit 
organizations.  Quite  intentionally, 
we  have  encouraged  the  broad  base 
to  get  the  cross-fertilization  that  is 
( Continued  on  inside  back  cover ) 
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Managing  the  Naval  Material  Command 


Vice  Admiral  Ralph  L.  Shifley,  USN 
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JLhe  Naval  Material  Command 
(NMC)  is  charged  with  effectively, 
efficiently  and  economically  convert- 
ing Navy  assets  and  resources — tal- 
ent, time  and  money — into  the  goods 
and  services  required  by  the  operat- 
ing forces  of  the  Navy  and  the  Marine 
Corps.  In  fulfilling  their  responsibili- 
ties, Navy  managers,  like  their  coun- 
terparts of  business  and  industry, 
face  one  underlying  problem:  the 

problem  of  determing  how  best  to 
employ  their  resources  in  the  pursuit 
of  their  goals. 

In  NMC  three  fundamental  rules 
govern  the  Navy’s  basic  approach  to 
efficient  management  of  the  large- 
scale  technical  programs  which  pro- 
duce the  wherewithal  of  seapower. 
These  rules  are: 

• The  responsibilities  of  each  ele- 
ment of  the  NMC  are  clearly  defined. 

• “Systems  Projects”  are  em- 
ployed to  control  and  coordinate  the 
efforts  of  the  NMC  within  broad,  re- 
lated technical  areas. 

• Project  management  is  em- 
ployed where  the  benefits  of  this  in- 
tensive management  technique  war- 
rant extraordinary  management 
measures. 

The  main  functional  efforts  of  the 
NMC  are  carried  out  by  six  operat- 
ing organizations— the  systems  com- 
mands. Each  systems  command  has 
one  specific,  related  set  of  responsi- 
bilities. 

• The  Naval  Air  Systems  Com- 
mand, for  example,  is  responsible  for 
the  total  Naval  air  weapon. 

• The  Naval  Ship  Systems  Com- 
mand builds,  overhauls  and  repairs 
ships  and  certain  of  their  principal 
components. 

• The  Naval  Electronic  Systems 
Command  performs  material  sup- 
port functions  for  shore  electronics, 
and  for  certain  other  electronic  sys- 
tems. It  is  the  Navy-wide  technical 


authority  for  electronics  standards 
and  compatability. 

• The  titles  of  the  Naval  Ord- 
nance, Supply,  and  Facilities  Engi- 
neering Commands  suggest  the  basic 
functions  of  those  organizations. 

review  of  the  duties  of  the  sys- 
tems commands  shows  that  full  au- 
thority and  responsibility,  in  speci- 
fied technical  areas,  are  assigned  to 
certain  systems  commanders.  This 
has  been  done  very  carefully  and  in 
considerable  detail,  as  a basic  man- 
agement concept  within  NMC. 

The  management  problem  here  is 
to  carefully  identify  the  interfaces 
between  the  systems  commands.  This 
has  been  done,  and  the  “territory”  of 
each  systems  command  is  spelled  out 
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in  its  charter.  Sharp  interfaces  and 
precise  definition  of  responsibility 
have  been  made  matters  of  record. 

In  some  cases  the  exact  borderline 
between  responsibilities  of  systems 
commands  is  difficult  to  draw  in  ad- 
vance. In  these  cases,  one  commander 
is  given,  in  his  charter,  controlling 
authority  over  a given  subject. 

For  example,  several  systems  com- 
mands may  have  responsibility  to 
provide  equipment  for  a new  ship. 
Someone  must  make  certain  that 
every  item  of  equipment  is  compati- 
ble with  every  other  item.  To  handle 
this  type  of  problem,  the  charter  of 
the  Ship  Systems  Command  assigns 
responsibility  for  “total  system  inte- 
gration” to  the  commander  of  that 
systems  command.  Similarly,  the  Elec- 
tronic Systems  Command  is  respon- 
sible for  overall  Navy  electronics 
standards  and  compatibility. 

This  emphasis  on  precise  definition 
of  interfaces,  on  careful  and  formal 
delineation  of  responsibilities,  on 
elimination  of  hazy  areas,  is  one  of 
the  underlying  principles  of  manage- 
ment within  NMC. 

second  principle  is  applied  when 
the  weapons  required  in  certain 
broad  fields  of  warfare  must  be 
pulled  together  from  throughout 
NMC,  and  managed  as  entities.  In 
these  cases,  NMC  utilizes  the  unique 
capabilities  of  systems  project  man- 
agers. 

The  manager  of  the  Anti-Subma- 
rine Warfare  (ASW)  Systems  Proj- 
ect, for  example,  crosses  the  bounda- 
ries of  all  the  systems  commands  to 
assure  unity  of  material  support 
throughout  this  broad  area  of  war- 
fare. The  manager  of  the  ASW  Sys- 
tems Project  controls  the  character- 
istics of  some  160  major  items  of 
ASW  hardware. 

The  Navy  has  three  such  systems 
projects:  the  Surface  Missiles  Sys- 


Defense  Industry  Bulletin 


7 


terns  Project,  the  Fleet  Ballistic  Mis- 
siles Systems  Project,  and  the  Anti- 
Submarine  Warfare  Systems  Project. 

A systems  project  manager  gives 
overall  guidance  and  direction  in  a 
total  warfare  area.  He  monitors, 
coordinates  and  integrates  tasks  re- 
lated to  material  items  under  his 
cognizance,  wherever  these  tasks  may 
be  performed. 

You  have  seen  that  one  primary 
management  technique  used  within 
NMC  is  to  precisely  define  interfaces 
between  systems  commands  and  de- 
scribe these  boundaries  in  the  char- 
acters of  the  commands.  The  second 
basic  technique  is  to  establish  sys- 
tems project  managers  whenever  a 
great  many  systems,  relating  to  a 
single  broad  area  of  warfare,  must 
be  managed  in  a carefully  coordi- 
nated fashion. 

The  third  fundamental  manage- 
ment procedure  within  NMC  is  to 
utilize  project  management  where 
this  special  technique  is  warranted. 

P 

X roject  management  may  be  called 
for  under  various  combinations  of 
situations.  For  example,  project 
management  may  be  appropriate 
where  there  is  a clearly  definable  job 
to  be  done,  with  a beginning  and  an 
end,  which: 

• Is  of  urgent  military  necessity. 

• Has  top  level  interest. 

• Is  particularly  expensive. 

Work  efforts  involving  more  than 
$25  million  for  research  and  develop- 
ment, or  $100  million  for  production, 
are  projected,  with  very  few  excep- 
tions. 

Other  criteria  may  include: 

© Exceptional  complexity. 

• Multiple  agency  or  Service  in- 
terest. 

• Advanced  technology. 

• High  risk  of  slippage  in  sched- 
ule or  cost. 

The  Polaris  project,  for  example, 
had  and  still  has  most  of  these  char- 
acteristics. It  was  definable,  costly, 
complex,  urgent  and  vital. 

When  a project  is  established,  a 
project  manager,  supported  by  a 
highly  qualified  staff,  is  formally 
charged  with  providing: 

© Singleness  of  purpose. 

© Coordination  and  control  of  re- 
sources (talent,  money  and  time). 


• Machinery  for  making  decisions 
rapidly. 

• Appropriate  executive  author- 
ity for  the  expeditious  achievement 
of  his  goals. 

The  Navy  has  12  designated  proj- 
ects today  at  the  level  of  the  Chief 
of  Naval  Material.  They  are: 

PM1  Fleet  Ballistic  Missile  Sys- 
tems Project. 

PM2  F-lllB/Phoenix  Weapon  Sys- 
tem Project. 

PM3  Surface  Missile  Systems 
Project. 

PM4  Anti-Submarine  Warfare  Sys- 
tems Project. 

PM5  Instrumentation  Ships  Proj- 
ect. 

PM6  ACLS  Project. 

PM7  REWSON  Project. 

PM8  Project  AIMS. 

PM9  Project  OMEGA. 

PM10  Fast  Deployment  Logistics 
Ship  Project. 

PM  11  Deep  Submergence  Systems 
Project. 

PM12  Naval  Inshore  Warfare 
Project. 

On  completion  of  the  specific  task 
for  which  the  project  is  organized, 
the  project  will  be  disbanded  and  its 
resources  reassigned  to  the  func- 
tional commands. 


T 

I he  organization  of  the  NMC  as 
a whole  is  shown  in  Figure  1. 

As  you  see  from  the  dashed  line, 
the  project  managers  and  systems 
project  managers  have  authority  to 
draw  on  the  resources  of  all  the 
functional  commands. 

Within  the  field  activities  is  a com- 
plex of  29  laboratories  which  supports 
the  systems  commands  and  the  proj- 
ect managers. 

These  are  all  commanded  by  the 
Chief  of  Naval  Material  and  are  avail- 
able to  perform  work  assigned  to 
them  by  a variety  of  customers.  Due 
to  their  special  capabilities,  certain 
of  these  laboratories  work  almost  ex- 
clusively for  a single  systems  com- 
mand. Fifteen  of  the  29  have  this 
characteristic.  The  others  put  their  ef- 
forts into  tasks  requested  by  several 
systems  commands,  by  the  other  Serv- 
ices, or  by  the  National  Aeronautics 
and  Space  Administration,  the  Fed- 
eral Aviation  Agency,  or  other 
agencies. 

This  is  an  outline  of  the  basic 
principles  of  management  and  a 
thumbnail  sketch  of  the  organization 
utilized  by  the  Chief  of  Naval  Ma- 
terial. Under  his  stewardship,  about 
$11  billion  dollars  are  spent  each 
year  in  acquiring  material  and  weap- 
ons, and  in  providing  the  material 
support  required  for  the  operating 
forces  in  the  Navy  and  Marine  Corps. 


NAVAL  MATERIAL  COMMAND 


Figure  1. 
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Handicapped  Workers  Complete 
Important  Defense  Contract 


Handicapped  employees  of  the  Op- 
portunity Workshop  of  Lexington 
(OWL),  Ky.,  have  completed  their 
second  defense  contract  making  an 
important  contribution  to  the  Viet- 
nam effort  by  supplying  4,084  wood- 
en supports  for  ammunition  stor- 
age containers  to  the  Naval  Ord- 
nance Depot,  Crane,  Ind. 

Nearly  all  of  the  more  than  450 
physically  and  mentally  handicapped 
trainees  at  OWL  joined  forces  in 
completing  the  $26,402  contract,  which 
provides  the  Navy  a vital  product  used 
in  shipping  ammunition  to  South- 
east Asia. 

OWL,  a non-profit,  self-supporting 
corporation,  was  founded  in  1961  by 
the  Junior  League  of  Lexington,  and 
provides  training  for  handicapped 
persons  from  the  central  Kentucky 
area,  many  of  whom  are  former 
Veterans  Administration  hospital  pa- 
tients. 


The  center  provides  training  in 
woodworking,  upholstery,  furniture 
refinishing,  spray  painting,  small- 
truck  driving,  office  work,  and  com- 
petes in  the  open  market  for  con- 
tracts and  jobs  it  is  equipped  to 
handle. 

For  the  defense  contract,  awarded 
by  the  Defense  Construction  Supply 
Center,  Columbus,  Ohio,  the  OWL 
trainees  cut  and  assembled  pallet 
tops,  side  supports,  and  side  panels 
which  are  used  to  enclose  ammu- 
nition. 

Workers  at  OWL  must  be  voca- 
tionally handicapped,  physically  or 
mentally.  They  must  be  16  years  old 
or  older,  with  a reasonable  hope  that 
after  training  they  will  be  capable 
of  obtaining  regular  jobs. 

Ron  Hampton,  director  of  the  Lex- 
ington workshop,  stated  during  a 
program  held  at  OWL  in  June,  to 
give  trainees  a better  understanding 


of  the  role  they  are  playing  in  the 
Vietnam  war  effort,  that  the  fact  the 
contract  was  awarded  to  OWL  shows 
the  country’s  faith  in  the  handi- 
capped worker. 

OWL  was  low  bidder  for  the  Navy 
contract  over  companies  competing 
from  a six-state  area. 


Industrial  College  Seminar 
Schedule  Announced 

The  Industrial  College  of  the 
Armed  Forces,  Washington,  D.C.,  will 
conduct  National  Security  Seminars 
during  the  1967-1968  academic  year 
in  the  following  cities : 

Casper,  Wyo.,  Oct.  16-27 ; Wilming- 
ton, N.C.,  Nov.  6-17 ; San  Antonio, 
Tex.,  Jan.  8-19;  Lake  Charles,  La., 
Feb.  5-16;  Merced,  Calif.,  March  4- 
15;  Minneapolis,  Minn.,  April  1-12; 
and  Gary,  Ind.,  May  13-24. 

The  two-week  seminars  are  based 
on  the  10-month  resident  course  on 
National  Security  conducted  by  the 
Industrial  College.  Each  seminar  con- 
sists of  32  lectures  supplemented  by 
visual  aids.  Two  forums  are  also  in- 
cluded. 

Seminars  will  be  conducted  by  a 
team  of  Army,  Navy,  Air  Force  and 
Marine  Corps  officers  from  the  fac- 
ulty of  the  Industrial  College. 

Administrative  support  is  provided 
by  a primary  military  sponsor,  in- 
cluding a seminar  administrator,  who 
is  a senior  reserve  officer  called  to 
active  duty  for  90  days.  A civilian 
agency,  usually  the  Chamber  of  Com- 
merce, serves  as  co-sponsor,  with  a 
prominent  citizen  appointed  locally 
as  general  chairman. 

Attendance  is  open  to  representa- 
tives of  industry,  labor  and  the  Gov- 
ernment, as  well  as  regular  and 
reserve  military  officers  who  may  re- 
quest orders  to  attend  through  regu- 
lar military  channels.  Civilians  can 
obtain  information  on  enrollment  pro- 
cedures from  the  Chamber  of  Com- 
merce of  the  city  where  the  seminar 
is  to  be  held. 


DOING  THEIR  PART  IN  THE  VIETNAM  EFFORT— Handicapped  trainees  of 
the  Opportunity  Workshop  in  Lexington,  Ky.,  drill  holes  prior  to  the  assembly 
of  supports  for  ammunition  containers.  Looking  on  are  Navy  and  Marine  Corps 
personnel  who  visited  the  workshop  in  June  to  commend  the  workers  for  their 
efforts. 
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DOD  Instruction  5210.51 


Airborne  Passive  Scanning 
Infrared  Imaging  Systems 

C.  Donald  Garrett 


T 

JLhe  purpose  of  DOD  Instruction 
5210.51,  “Security  Classification  Con- 
cerning Airborne  Passive  Scanning 
Infrared  Imaging  Systems,”  which 
became  effective  on  Nov.  1,  1966,  is  to 
prescribe  the  following : 

• Uniform  standards  and  criteria 
for  classifying  information  pertain- 
ing to  certain  airborne  passive  infra- 
red imaging  systems. 

• Levels  of  capability  of  such 
imaging  systems  at  and  below  which 
operating  data  can  be  disclosed  with- 
out jeopardizing  national  defense. 

• General  guidance  governing  the 
issuance  of  specific  classification 
guides  for  individual  imaging  sys- 
tems. 

This  article  will  discuss  the  major 
features  of  the  instruction  and  ex- 
plain to  some  degree  the  philosophy  or 
principle  involved.  To  set  the  stage, 
it  will  be  helpful  to  review  some  of 
the  background  events  which  led  to 
its  issuance. 

Some  six  or  seven  years  ago  engi- 
neers and  technicians  concerned  with 
remote  sensing  of  the  environment 
expressed  themselves  about  the  lack 
of  knowledge  and  availability  of  var- 
ious kinds  of  remote  sensors.  At  that 
time  it  was  felt  that  these  deficien- 
cies were  traceable,  in  large  measure, 
to  the  fact  that  many  of  these  sen- 
sors had  been  developed  by  the  mili- 
tary and  the  security  classifications, 
which  had  been  applied,  made  it  dif- 
ficult for  non-military  users  to  ob- 
tain the  equipment  or  knowledge  as 
to  what  this  equipment  could  do.  Con- 
sequently, they  set  out  to  see  what 
could  be  done. 

In  1961  the  National  Academy  of 
Sciences-National  Research  Council 


became  concerned  officially.  The  up- 
shot was  a contract  by  the  Office  of 
Naval  Research,  jointly  financed  by 
contributions  from  the  other  Serv- 
ices, to  the  Institute  of  Science  and 
Technology,  University  of  Michigan, 
to  conduct  a study  to  determine  what 
could  or  should  be  done  concerning 
the  security  classifications  assigned 
to  information  relating  to  various 
remote  sensing  equipment. 

During  the  study  the  Institute  con- 
ducted two  symposia  and  a classi- 
fied meeting.  There  were  several  in- 
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terim  reports,  notably  one  issued  in 
December  1962  titled  “Statement  of 
Need  for  Reviewing  Security  Classi- 
fications Governing  Airborne  Elec- 
tromagnetic Sensory  Devices  and 
Data.”  The  final  report  was  issued 
in  October  1963. 

Without  attempting  to  brief  all  the 
substance  of  the  Institute  reports,  it 
was  found  that  remote  sensing 
equipment  using  infrared  and  radar, 
and  the  great  bulk  of  the  imagery 
taken  with  such  equipment,  was  clas- 
sified. This  made  it  very  difficult  to 
find  out  just  how  this  equipment 
could  be  used  and  how  effective  it 
might  be  in  many  non-military  activ- 
ities, notably  petroleum  exploration, 
forest  fire  detection  and  fighting, 
crop  disease  surveys,  volcanology, 
water  pollution,  to  name  just  a few. 
The  report  further  indicated  that 
overall  values  to  the  national  econ- 
omy, which  would  accrue  from  great- 
er freedom  of  use  of  the  equipment 
and  imagery,  would  be  significant. 
Consequently,  it  was  concluded  by  in- 
terested parties  outside  DOD  that 
those  general  values  should  be  placed 
in  the  balance  with  the  values  result- 
ing to  national  defense  from  security 
classifications.  The  result,  so  it  was 
felt,  would  be  to  declassify  some  of 
the  equipment  and  the  imagery  which 
was  then  in  existence,  resulting  in  an 
ultimate  net  national  benefit. 

,^\_t  about  this  same  time,  in  March 
1963,  Dr.  Harold  Brown,  then  the 
Director  of  Defense  Research  and 
Engineering,  issued  a memorandum 
recommending  priority  emphasis  on 
establishing  an  unclassified  joint  basic 
research  program  leading  to  the  de- 
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velopment  of  new  and  existing  sen- 
sors for  non-military  uses.  Further, 
Dr.  Brown  recommended  that  all  sen- 
sor materials,  which  did  not  involve 
military  or  “sensitive  type”  informa- 
tion, be  declassified  and  released  to 
the  scientific  and  technical  commu- 
nity. 

In  May  1964,  Dr.  Eugene  Fubini, 
then  Deputy  Director  of  Defense  Re- 
search and  Engineering,  as  a result 
of  the  Institute  study,  Dr.  Brown’s 
memorandum,  and  a further  detailed 
study  by  a tri-Service  group  under 
the  auspices  of  the  Air  Force  Cam- 
bridge Research  Laboratories,  re- 
quested the  Deputy  Assistant  Secre- 
tary of  Defense  (Security  Policy)  to 
establish  an  ad  hoc  group  to  con- 
sider the  security  classification  of 
equipment  and  data  mentioned  in  the 
March  1963  memorandum.  Dr.  Fu- 
bini also  recommended  that  this 
group  or  another  one  prepare  a joint 
Service  manual  covering  the  security 
classification  of  research  and  devel- 
opment work  in  remote  sensing.  A 
suggested  base  for  this  work  was  a 
joint  policy  developed  under  the  aus- 
pices of  the  Joint  Chiefs  of  Staff 
titled,  “Joint  Policy  for  the  Classifi- 
cation of  Infrared,  Visible  and  Ul- 
traviolet Equipment,  Components,  and 
Information,”  issued  in  February 
1963. 

In  July  1964,  the  Director  for 
Classification  Management,  in  the  Of- 
fice of  the  Deputy  Assistant  Secretary 
of  Defense  (Security  Policy),  request- 
ed the  Office  of  the  Director,  Defense 
Research  and  Engineering,  the  three 
Services  and  the  Defense  Intelligence 
Agency  to  name  technical  personnel 
to  an  ad  hoc  working  group.  In  its 
earliest  deliberations,  because  of  the 
pressure  resulting  from  the  interests 
of  other  government  agencies  and  pri- 
vate organizations,  the  group  con- 
centrated on  the  security  classifica- 
tions to  be  assigned  to  airborne 
infrared  scanning  systems  and  image- 
ry obtained  from  such  systems. 

An  analysis  of  the  Joint  Chiefs  of 
Staff  policy  of  February  1963  showed 
that  it  applied  classifications  largely 
on  the  basis  of  the  quality  of  equip- 
ment performance  in  comparison 
with  other  systems.  For  example,  the 
basic  standards  for  classifying  at  the 
Secret  level  were  that  the  equipment 
could  reveal  “an  operational  capabil- 


ity of  outstanding  tactical  value,”  or 
“a  capability  markedly  superior,  to 
that  of  existing  Confidential  equip- 
ment of  the  same  general  type  or 
class,”  or  the  equipment  contained  “a 
component  part  which,  because  of  its 
use  in  other  equipment,  is  classified 
Secret.” 

At  first  reading  these  standards 
sound  all  right,  particularly  when  the 
technical  experts  on  the  ad  hoc 
group  noted  that  there  had  to  be  a 
finding  that  unauthorized  disclosure 
of  the  performance  capabilities  would 
result  in  serious  damage  to  the  inter- 
ests of  national  defense.  But  these 
standards  were  too  inexact  by  which 
to  measure  or  evaluate  the  classifi- 
cation which  should  be  applied  to  all 
such  systems. 

Further,  the  joint  policy  provided 
no  criteria  for  downgrading  or  de- 
classifying some  of  the  older  systems 
which  by  that  time  were  obsolete  by 
the  critical  information  involved  in 
military  standards.  As  it  was  put  by 
a member  of  the  ad  hoc  group: 
“Everyone  was  waiting  for  someone 
else  to  act.”  This  was  the  general 
situation  facing  the  cud  hoc  working 
group  when  it  began  its  work. 

In  this  field  of  infrared  scanners 
it  has  been  said  that  every  piece  of 
equipment  has  a military  capability. 
Therefore,  while  a particular  piece 
of  equipment  may  be  obsolete  by  U.S. 
military  standards,  it  might  be  use- 
ful to  other  nations  which  had  not 
done  any  research  or  development  of 
such  systems.  Also,  the  working  group 
noted,  if  one  system  were  declassi- 
fied and  its  operating  capabilities 
known,  then  it  would  be  obvious  that 
the  United  States  had  some  equip- 
ment with  greater  military  capabili- 
ties. Not  only  would  it  be  advisable 
to  classify  performance  capabilities 
at  some  level,  but  the  highly  special- 
ized technology  necessary  to  success- 
ful production  of  operational  equip- 
ment, which  had  been  developed 
under  DOD  contracts,  had  to  be  con- 
sidered. Without  this  knowledge  the 
technical  experts  agreed  that  there 
was  a lead  time  of  two  years  and 
up  from  the  beginning  of  a research 
and  development  effort  to  the  devel- 
opment and  debugging  of  an  equip- 
ment of  operational  quality. 

If  one  were  to  stop  at  this  point, 
all  these  infrared  imaging  systems 


probably  should  be  classified  and  the 
imagery,  too.  This  would  be  an  eas j 
way  out,  but  it  is  not  nearly  good 
enough  to  meet  our  military  opera- 
tional requirements  and  the  insistent 
requests  to  make  this  equipment  and 
imagery  available  for  a multitude  of 
non-military  uses,  to  say  nothing  of 
the  necessity  for  applying  established 
classification  principles  far  more  pre- 
cisely. 

One  of  the  fundamental  principles 
of  a sound  classification  system  is 
to  identify  precisely  what  infor- 
mation warrants  protection,  and  to 
apply  our  resources  to  protecting 
only  that  kind  of  information.  In  ap- 
plying this  principle,  the  technical 
experts,  who  met  during  the  summer 
and  fall  of  1965,  readily  agreed  on 
the  critical  elements  of  infrared  im- 
aging systems,  namely,  the  V/H  ra- 
tio, spatial  and  thermal  resolution. 

T 

J_  hese  elements  will  be  recognized 
as  the  critical  operating  capabilities 
of  infrared  imaging  systems.  It  is 
easy  to  see  that  knowledge  of  these 
capabilities  for  any  infrared  system 
would  reduce  or  eliminate,  to  some 
extent  at  least,  whatever  military  ad- 
vantages would  accrue  to  our  forces 
in  the  field  by  having  this  equip- 
ment available  in  a given  locality. 
Knowlege  of  these  capabilities  would 
enable  an  enemy  to  judge  what  we 
were  capable  of  learning  of  recon- 
naissance flights  at  night,  as  well  as 
during  the  day.  So  long  as  our  capa- 
bilities are  not  known,  our  forces 
have  some  kind  of  an  advantage  that 
is  worth  protecting.  Countermeasures 
have  not  been  mentioned,  but  it  is 
obvious  what  the  enemy  might  do  to 
protect  himself  if  he  knew  we  were 
using  the  equipment,  and  what  kind 
of  information  the  equipment  is  ca- 
able  of  providing. 

When  talking  about  classifying  in- 
formation pertaining  to  technical 
equipment,  we  hear  the  term  “state 
of  the  art”  used  frequently  as  a meas- 
ure or  standard  for  classification. 
There  are  many  levels  of  state  of  the 
art.  First,  there  is  the  open,  publicly 
known  degree  of  attainment;  next, 
the  unknown  or  classified  level  of 
achievement  in  U.S.  systems;  next, 
our  knowledge  of  foreign  achieve- 
ments. Technical  intelligence  plays  a 
large  part  in  determining  state  of  the 


Defense  Industry  Bulletin 


11 


art  for  classification  purposes.  It  be- 
comes quite  involved  when  we  try  to 
determine  what  we  know  of  foreign 
developments,  what  foreigners  know 
of  our  developments,  and  what  we 
think  foreigners  know  of  what  we 
know  of  their  developments. 

For  obvious  security  reasons,  this 
article  cannot  discuss  intelligence  es- 
timates. Suffice  it  to  say  that  our  ex- 
perts, in  taking  a look  at  all  that  has 
been  published  concerning  infrared 
imaging  systems,  particularly  the 
IRE  proceedings  on  infrared  in  1959 
and  the  1962  and  1964  symposia  on 
Remote  Sensing,  came  to  the  conclu- 
sions that: 

• The  whole  world  knows  the 
fundamentals  of  passive  infrared 
scanning  imaging  systems. 

• The  whole  world  knows  the 
United  States  has  developed  opera- 
tional equipment. 

• There  is  a measurable  level  of 
attainment  which  can  be  deduced 
from  those  two  facts. 

T 

1 o complicate  further  the  job  of 
deciding  what  should  be  classified 
about  these  systems  is  the  often- 
stated  fact  that  all  of  the  significant 
components  for  one  of  these  systems 
can  be  purchased  on  the  open  mar- 
ket. This  meant  to  our  experts  that 
any  competent  group  of  engineers 
could  obtain  the  necessary  parts  and, 
in  a reasonable  time  frame,  could  pro- 
duce an  operable  piece  of  equipment. 
The  estimates  as  to  how  long  this 
would  take  varied  from  one  to  three 
years.  An  independent  group  of  engi- 
neers, in  a study  prepared  by  Bat- 
telle  Memorial  Institute  for  the  Ad- 
vanced Research  Projects  Agency, 
concluded  one  to  several  years  de- 
pending on  the  degree  of  opera- 
tional excellence  desired. 

As  a preliminary  move,  our  ex- 
perts decided  that  the  amount  of  data 
already  published  indicated  that  our 
military  equipment  was  capable  of 
at  least  a V/H  ratio  of  .25  radians 
per  second,  a thermal  resolution  of 
about  a quarter  degree  Centigrade, 
and  a spatial  resolution  of  four  mil- 
liradians.  They  accepted  this  as  a 
reasonable  measure  of  the  known 
state  of  the  art. 

As  anyone  familiar  with  the  work- 
ings of  these  systems  knows,  this 


statement  of  known  levels  of  per- 
formance is  not  the  last  consideration. 
There  are  considerable  trade-offs 
possible  which  may  result  in  great 
increases  in  one  parameter  at  the  ex- 
pense of  others.  There  is  a direct 
mathematical  relationship  between 
these  factors.  To  give  effect  to  this 
trade-off  possibility,  the  experts  de- 
vised a formula  expressing  this 
mathematical  relationship.  At  first  it 
did  not  include  the  total  field  of  view 
(FOV)  but,  ultimately,  it  came  out 
as  the  ratio  of  the  square  root  of 
the  product  of  the  V/H  ratio,  ex- 
pressed in  radians  per  second,  and 
the  total  FOV  in  radians  over  the 
product  of  thermal  resolution  (delta 
T)  in  degrees  Centigrade  and  the 
square  of  the  spatial  resolution  (al- 
pha) in  milliradians. 

V (V/H)  (FOTT 
(AT)  ( AO2 

To  put  this  formula  to  practical 
use,  the  experts  entered  the  data 
which  they  felt  represented  the 
known  capabilities  of  our  military 
equipment  and  came  out  with  a fig- 
ure of  4.5  x 105,  termed  the  “Order 
of  Merit.”  This  to  their  minds  rep- 
resented a precise,  usable  figure,  an 
Order  of  Merit,  by  which  to  measure 
the  relative  total  capabilities  of  any 
particular  system  in  comparison  with 
others.  Total  inherent  capabilities 
above  that  figure  would  require  clas- 
sification of  those  capabilities. 

Application  of  this  formula  to  de- 
termine whether  a particular  system 
may  have  operating  capabilities  re- 
quiring classification  requires  deter- 
mination of  optimum  capabilities. 
The  V/H  ratio  is  based  on  feet  per 
second  per  foot.  The  total  field  of 
view,  the  total  scan  angle,  is  the  dou- 
ble angle  from  the  vertical  expressed 
in  radians.  Delta  T is  defined  as  the 
“noise  equivalent  temperature  differ- 
ence” relative  to  300°  K,  and  is  that 
temperature  difference  between  adja- 
cent objects  which  produces  at  the 
output  terminals  of  the  electronic 
system  an  electrical  signal  of  Root 
Mean  Square  value  equal  to  the  RMS 
value  of  the  electrical  noise  of  the 
system.  This  figure  is  determined  un- 
der laboratory  conditions  when  the 
object  radiates  as  a black  body  and 
subtends  an  angle  equal  to  the  spa- 
tial resolution  (alpha)  of  the  sys- 
tem. Spatial  resolution  is  the  fineness 


of  target  detail  which  can  be  dis- 
tinguished in  the  imagery  and  is  de- 
fined, for  the  purposes  of  the  form- 
ula, as  the  ratio  of  the  smallest 
dimension  of  the  sensitive  area  of 
the  detector  and  the  effective  focal 
length  of  the  optical  system,  ex- 
pressed in  radians  (milliradians  in 
the  formula). 

Insofar  as  I know,  this  is  the  first 
time  an  attempt  has  been  made  to 
develop  a mathematical  measure  of 
capabilities  as  a means  for  making 
classification  determinations.  It  is, 
however,  not  the  only  basis  for  deter- 
mining whether  a particular  piece  of 
infrared  scanning  equipment  should 
be  classified.  It  covers  only  opera- 
tional performance  capabilities.  Also 
to  be  considered  are  other  things — 
manufacturing  technology,  unique  to 
these  systems  and  essential  to  suc- 
cessful production  of  operating 
equipment;  and  materials  or  compo- 
nents representing  improvements, 
unique  to  these  systems  or  to  other 
infrared  equipment,  which  contrib- 
ute to  the  military  or  defense  advan- 
tages to  be  realized  from  the  sys- 
tems. Items  of  hardware,  including 
the  complete  end  items,  the  system 
package,  warrant  ‘ classification  by 
reason  of  the  classified  information 
which  they  reveal  or  which  can  be 
obtained  from  them. 

Q 

k_)o  much  for  the  systems,  the 
hardware.  Imagery  taken  by  these 
systems  can  reveal  much  to  the  ex- 
pert eye — not  from  a photointerpre- 
ter standpoint  as  to  what  can  be  read 
from  the  imagery,  but  certain  of  the 
critical  operating  capabilities  which 
can  be  gleaned  from  technical  analy- 
sis. Specifically,  it  is  not  too  difficult 
to  determine,  with  reasonable  scien- 
tific accuracy,  the  thermal  and  spa- 
tial resolutions  realized  in  the  par- 
ticular operation.  If  those  figures  are 
in  the  classified  zone,  then  the  im- 
agery would  have  to  be  classified.  The 
main  use  of  the  Order  of  Merit  for- 
mula lies  in  deciding  whether  cer- 
tain imagery  should  be  classified.  As 
a general  rule,  if  at  the  time  imag- 
ery is  obtained,  the  total  attained 
operating  capabilities  of  the  equip- 
ment result  in  an  Order  of  Merit 
below  the  figure  of  4.5  x 105,  the 
imagery  would  not  have  to  be  classi- 
fied to  protect  equipment  capabilities. 
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September  1967 


Calendar  of  Events 


To  sum  up,  DOD  Instruction 
5210.51  establishes  a bench-mark  in 
classification  guidance.  It  applies  to 
the  fullest  the  basic  requirement 
that  it  is  information  that  is  classi- 
fied. Equipment  capabilities  are  in- 
formation. In  this  instruction  for  the 
first  time  a mathematical  basis  is  ex- 
pressed to  assist  in  making  classifica- 
tion determinations  of  equipment  ca- 
pabilities. Broadly  speaking,  end 
items  on  infrared  imaging  equipment 
are  classified  because  of  the  infor- 
mation they  contain  and  reveal. 

Detectors  have  been  developed  to 
the  point  where  they  are  classified 
only  if  they  are  unique,  and  repre- 
sent an  advancement  which  makes 
the  equipment  more  useful  militar- 
ily. The  kinds  of  material  used  have 
been  fairly  standardized.  The  atmos- 
pheric windows  used,  i.e.,  the  3.5-5 
and  the  8-14  micron  regions,  are  no 
longer  considered  significant,  except 
as  they  might  reveal  the  purpose  of 
a particular  intelligence  or  recon- 
naissance mission,  so  it  is  generally 
no  longer  necessary  to  classify  the 
fact  that  an  InSb  or  a Ge:  Hg  de- 
tector is  used  in  a particular  system. 
The  time  of  day  or  night  when  imag- 
ery is  taken  is  no  longer  considered 
significant. 

To  date  DOD  has  not  yet  declas- 
sified any  equipments  developed  under 
DOD  contract  or  other  systems  re- 
lated to  such  military  systems.  Exist- 
ing systems  are  being  evaluated  to 
determine  whether  any  can  be  de- 
classified. 

Because  of  their  overall  military 
usefulness,  DOD  considers  all  air- 
borne passive  scanning  infrared  im- 
aging systems  and  related  technical 
data  to  come  within  the  coverage  of 
the  State  Department’s  International 
Traffic  in  Arms  Regulation  (the  mu- 
nitions control  regulation)  and  the 
Expert  Control  laws.  DOD  recognizes 
the  possible  values  of  these  systems 
to  non-military  users  and,  subject  to 
the  overall  interests  of  national  de- 
fense, has  taken  the  steps  mentioned 
to  classify  more  precisely  the  infor- 
mation pertaining  to  those  systems. 
By  and  large,  we  believe  we  have 
arrived  at  a sound  practical  basis 
for  classification  which  ultimately 
will  make  most  imagery  and  some 
equipment  available  for  non-military 
uses. 


Sept.  3-4:  Greater  Cleveland  Air 
Show,  Burke  Lakefront  Airport, 
Cleveland,  Ohio. 

Sept.  4-8:  Symposium  on  Automatic 
Control  in  Space,  Vienna,  Austria. 

Sept.  5-9:  National  Association  of 
Photo-Lithographers  Meeting,  Bos- 
ton, Mass. 

Sept.  11-13:  American  Institute  of 
Aeronautics  and  Astronautics  Elec- 
tric Propulsion  and  Plasmadynam- 
ics  Specialist  Conference,  Antlers 
Plaza  Hotel,  Colorado  Springs, 
Colo. 

Sept.  11-13:  Air  Force  Association 
Annual  Fall  Meeting,  “1967  Aero- 
space Briefings  & Display,”  Sher- 
aton-Park  Hotel,  Washington,  D.C. 

Sept.  12-14:  Annual  Seminar  of  the 
American  Society  for  Industrial 
Security,  Ambassador  Hotel,  Los 
Angeles,  Calif. 

Sept.  13-14:  Institute  of  Electrical  and 
Electronic  Engineers  Meeting,  De- 
troit, Mich. 

Sept.  16-17:  Midwestern  Aviation  and 
Space  Exposition,  Willow  Run  Air- 
port, Detroit,  Mich. 

Sept.  19:  National  AeroSpace  Services 
Association  Sixth  Annual  USAF 
Contract  Aerospace  Service  Sym- 
posium, Imperial  House  North,  Day- 
ton,  Ohio. 

Sept.  19-20:  Army  Munitions  Com- 
mand/National Security  Industrial 
Association  Advanced  Planning 
Briefings  for  Industry,  Washing- 
ton, D.C. 

Sept.  19-22:  Electronic  Industries 

Association  Configuration  Manage- 
ment Workshop,  Denver,  Colo. 

Sept.  23-27:  American  Institute  of 
Supply  Association  Meeting,  Bos- 
ton, Mass. 

Sept.  25-28:  Human  Factors  Society 
Meeting,  Boston,  Mass. 

Sept.  27-28:  National  Security  In- 
dustrial Association  Procurement 
Conference,  Washington,  D.C. 

Sept.  29-Oct.  1:  National  Institute 
of  Government  Purchasing  Meet- 
ing, Washington,  D.C. 

Oct.  1—4:  American  Public  Works  As- 
sociation Meeting,  Boston,  Mass. 

Oct.  1-4:  National  Defense  Trans- 
portation Association  Meeting, 
Los  Angeles,  Calif. 


Oct.  9-10:  15th  Joint  Engineering 
Management  Conference,  San 
Francisco,  Calif. 

Oct.  9-11:  Association  of  the  U.S. 
Army  Meeting,  Washington,  D.C. 

Oct.  9-11:  Defense  Supply  Associ- 
ation Meeting,  Washington,  D.C. 

Oct.  9-12:  National  Business  Air- 
craft Association  Meeting,  Boston, 
Mass. 

Oct.  10-12:  Cleveland-Navy-National 
Security  Industrial  Association 
Scientific  and  Procurement  Confer- 
ence, Cleveland,  Ohio. 

Oct.  11-13:  Army  Aviation  Associa- 
tion of  America  Meeting,  Wash- 
ington, D.C. 

Oct.  16-17:  Society  of  Photo-Optical 
Instrumentation  Engineers  Laser 
Range  Instrumentation  Seminar, 
Hilton  Inn,  El  Paso,  Tex. 

Oct.  16-18:  Institute  of  Electrical  and 
Electronic  Engineers  Aerospace 
Systems  Technical  Convention, 
Sheraton-Park  Hotel,  Washington, 
D.C. 

Oct.  16-20:  10th  Anglo-American 

Conference,  Los  Angeles,  Calif. 

Oct.  17-19:  Lubrication  Conference, 
Chicago,  111. 

Oct.  18-19:  National  Security  Indus- 
trial Association  R&D  Symposium, 
Washington,  D.C. 

Oct.  23-25:  National  Electronics  Con- 
ference, International  Amphithe- 
atre, Chicago,  111. 

Oct.  23-27:  American  Institute  of 
Aeronautics  and  Astronautics 
Fourth  Annual  Meeting  and  Tech- 
nical Display,  Anaheim,  Claif. 

Oct.  25-27 : Electric  Council  of  New 
England  Meeting,  Boston,  Mass. 

Oct.  29-Nov.  3:  Civil  Defense  Coun- 
cil Meeting,  Miami  Beach,  Fla. 

Nov.  1-3:  National  Security  Indus- 
trial Association  Meeting,  Patrick 
AFB,  Fla. 

Nov.  1-3:  Northeast  Electronic  Re- 
search and  Engineering  Meeting, 
Boston,  Mass. 

Nov.  13-15:  Conference  on  Electrical 
Techniques  in  Medicine  and  Biol- 
ogy, Boston,  Mass. 

Nov.  14-16:  American  Society  of  Tool 
and  Manufacturing  Engineers — Re- 
gional Exposition,  Sheraton-Bos- 
ton  and  War  Memorial  Auditorium, 
Boston,  Mass. 
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SELECTED  DEFENSE  DEPARTMENT  ECONOMIC  INDICATORS 

(Dollars  in  Millions;  Manpower  in  Thousands;  Quarters  by  Calendar  Year) 
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U.S.-  Australian 

Cooperative  Logistics  Arrangements 


Leighton  A.  Cain 


Australia,  a nation  alive  to  the 
problem  of  preparedness  in  South- 
east Asia  and  the  need  to  provide 
for  its  defenses,  has  made  arrange- 
ments for  the  purchase  of  several 
hundred  million  dollars  of  military 
products  from  the  United  States. 

Defense  Policy. 

Australia’s  national  defense  objec- 
tives are  broadly : 

• To  provide  for  the  security  of 
Australia  and  its  island  territories. 

• To  pursue  close  friendship  and 
cooperation  with  non-communist 
Asian  countries. 

• To  seek  support,  particularly  of 
Great  Britain  and  the  United  States, 
in  promoting  cooperative  arrange- 
ments for  collective  security  in  the 
Southeast  Asia  area  and  for  the  de- 
fense and  security  of  Australia. 

• To  counter  communist  aggres- 
sion in  Southeast  Asia. 

• To  support  the  development  of 
the  United  Nations  as  an  effective  in- 
strument of  collective  security. 

Since  World  War  II,  and  more  par- 
ticularly in  recent  years,  Australia’s 
defense  has  been  characterized  by  a 
progressive  increase  in  international 
defense  responsibilities  and  commit- 
ments. 

The  collective  security  arrange- 
ments in  which  Australia  partici- 
pates are  SEATO  (Southeast  Asia 
Treaty  Organization),  ANZUS  (Aus- 
tralia, New  Zealand  and  United 
States),  and  Commonwealth  defense 
arrangements,  such  as  ANZAM 
(Australia,  New  Zealand  and  Ma- 
laysia) . 

These  are  a fundamental  part  of 
current  Australian  strategic  thinking 
and  outlook.  Much  of  Australia’s  de- 
fense effort  continues  to  be  directed 
to  supporting  these  alliances  in  a 
measure  commensurate  with  its  na- 
tional interests  and  resources,  while 
at  the  same  time  making  appropri- 


ate provisions  for  the  immediate  de- 
fense of  Australia  and  its  territories- 
in  the  light  of  assessed  threats. 

Defense  Program. 

The  government  has  followed  a 
policy  of  progressive  development  of 
Australia’s  armed  forces  and  sub- 
stantial additions  have  been  made  to 
the  defense  program  in  recent  years. 

In  March  1957,  the  Australian  gov- 
ernment announced  a new  defense 
program  which  would  place  empha- 
sis on  “mobility,  hitting  power,  and 
modern  equipment.”  It  included  a de- 
cision to  make  Australian  land  and 
air  weapons  compatible  with  U.S. 
equipment,  a marked  departure  from 
Australia’s  traditional  military  con- 
nections with  the  United  Kingdom. 
In  November  1959,  a further  plan  was 
announced,  the  main  features  of 
which  were  suspension  of  compulsory 


Leighton  A.  Cain  is  a Staff  Assistant 
in  the  Office  of  the  Deputy  Assistant 
Secretary  of  Defense  (International 
Logistics  Negotiations),  Office  of  the 
Assistant  Secretary  of  Defense  (Inter- 
national Security  Affairs).  He  has 
served  in  the  Defense  Department 
since  1940  in  key  positions  as  a sup- 
ply specialist. 


military  training,  coupled  with  a 35 
percent  increase  in  the  strength  of 
the  regular  army;  disbandment  in 
1963  of  the  fleet  air  arm;  and  reor- 
ganization of  army  operational  units 
on  the  pattern  of  the  U.S.  Army’s 
then  pentomic  division. 

Arrangements  were  completed  in 
June  1961  for  the  construction  of  two 
new  destroyers  in  the  United  States, 
the  vessels  to  be  equipped  with  the 
most  modern  offensive  and  defensive 
equipment.  Agreement  on  construc- 
tion of  a third  destroyer  was  reached 
in  1963.  In  the  same  year  Prime  Min- 
ister Menzies  announced  an  increase 
of  15  percent  in  defense  expenditures 
over  the  next  five  years.  In  1964  a 
further  large  increase  in  defense 
spending  was  announced,  and  Aus- 
tralia contracted  to  buy  24  F-lll  air- 
craft. 

Australia’s  acceptance  of  overseas 
obligations  since  World  War  II,  and 
the  deterioration  of  the  situation  in 
Southeast  Asia  during  the  last  few 
years,  have  provided  the  incentive  for 
improvement  of  Australia’s  military 
forces.  A program  of  accelerated  im- 
provement was  announced  in  Novem- 
ber 1964.  This  program  included  an 
increase  in  armed  forces  strength 
from  50,000  in  1964  to  75,000  by  the 
end  of  1967,  through  the  introduction 
of  conscription  for  overseas  service 
for  the  first  time  in  Australian  his- 
tory; and  the  re-equipping  of  the 
services.  Toward  these  ends,  Austral- 
ia’s defense  expenditures  have  in- 
creased from  $480  million  in  1963  to 
$1,120  million  in  1967,  an  increase  of 
134  percent. 

Australia  is  also  a member  of  the 
European  Launcher  Development  Or- 
ganization (ELDO).  The  facilities  at 
the  Woomera  Rocket  Range,  in  south 
Australia,  and  the  technical  experi- 
ence of  its  staff  are  being  used  in  a 
program  scheduled  to  launch  a test 
satellite  into  orbit  by  1969. 
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Australia  recognizes  the  need  for 
cooperation  in  world  affairs  as  evi- 
denced by  its  participation  in  collec- 
tive security  arrangements  and  agree- 
ments. 

U.S.-Australian  Cooperative 
Logistics  Arrangements. 

A mutual  defense  agreement  be- 
tween the  United  States  and  Australia 
was  signed  Feb.  20,  1951.  No  grant 
aid,  however,  was  required  and  all 
assistance  made  available  has  been 
financed  and  paid  for  by  Australia, 
including  purchases  from  the  United 
States  under  its  military  sales 
program. 

Since  1951  the  United  States  and 
Australia  have  concluded  more  than 
a dozen  treaty  arrangements  con- 
cerning such  matters  as  tracking  sta- 
tions, communications  stations,  status 
of  forces,  naval  matters,  mutual 
weapons  development  programs, 
weather  stations  and  security.  In  ad- 
dition, cooperative  logistics  arrange- 
ments and  credit  arrangements  have 
been  consummated  to  cover  purchase 
of  defense  articles  and  defense  serv- 
ices from  the  United  States.  Security 
procedures  for  industrial  operations 
were  also  promulgated  through  an 
exchange  of  defense  letters. 

During  the  period  FY  1962-1967, 
Australia  placed  military  sales  or- 
ders, or  commitments  to  buy,  with 
the  United  States  amounting  to  sev- 
eral hundred  million  dollars.  The  pro- 
gram is  concrete  evidence  of  Aus- 
tralian recognition  of  the  necessity 
for  military  preparedness  and  the 
need  for  closer  U.S.-Australian  coop- 
eration in  Southeast  Asia.  The  bulk 
of  these  sales  are  under  credit  ar- 
rangements with  the  United  States. 

In  addition  to  destroyers  and  F- 
111  aircraft,  major  purchases  by 
Australia  have  included  S-2E,  C- 
130,  P-3B  and  A-4G  aircraft,  heli- 
copters, armored  personnel  carriers 
and  other  weapon  systems. 

The  current  logistic  arrangement 
between  Australia  and  the  United 
States,  agreed  upon  in  February  1965, 
is  designed  to  cover  Australian  pur- 
chases of  military  equipment  for 
force  improvement,  as  well  as  for 
some  force  maintenance  during  the 
period  FY  1966-1968. 

A cooperative  support  agreement 
was  also  consummated  in  February 
1965.  This  arrangement  permits  Aus- 
tralia to  obtain  logistic  materiel  and 


services  for  its  armed  forces  equiva- 
lent in  timeliness  and  effectiveness  to 
that  provided  the  U.S.  Armed  Forces. 
Subsequently,  individual  arrange- 
ments were  made  between  the  U.S. 
and  Australian  Armed  Forces  to  pro- 
vide such  support  for  specific  major 
weapon  systems. 

These  arrangements  include  provi- 
sion for  credit  of  up  to  $450  million 
for  defense  articles  and  services  to 
be  provided  through  U.S.  Govern- 
ment agencies  or  from  private 
sources  in  the  United  States. 

A U.S.-Australian  defense  space 
research  facility  has  been  established 
in  Australia.  This  activity  will  en- 
gage in  a variety  of  research  proj- 
ects and  the  results  obtained  will  be 
available  to  both  countries.  It  will  be 
a joint  operation  of  the  Australian 
and  the  U.S.  Defense  Departments. 
Australian  sub-contractors  will  share 
in  the  construction. 

Australia  has  further  contributed 
to  space  research  by  becoming  an  im- 
portant base  for  six  tracking  stations 
built  for  the  U.S.  National  Aeronau- 
tics and  Space  Administration  (NA- 
SA). The  six  stations  are  associated 
with  earth-orbiting  satellites,  deep 
space  probes,  and  Project  Apollo. 
The  costs  of  building,  equipping  and 
operating  the  stations  are  borne  by 
NASA,  while  the  stations  are  man- 
aged, maintained  and  operated  by  the 
Australian  Department  of  Supply. 

Summary. 

The  U.S.  Foreign  Military  Sales 
Prograjm  for  Australia  represents  a 
manifestation  of  close  U.S.-Austral- 
ian politico-military  interests,  a re- 
sult of  the  growing  Australian  recog- 
nition of  the  severity  of  the  South- 
east Asia  problem,  and  cooperation 
in  the  broadest  field  of  international 
finance. 

Large-scale  Australian  purchases  of 
U.S.  military  equipment  offer  advan- 
tages to  both  the  United  States  and 
Australia.  For  the  United  States,  the 
sale  of  major  items  of  military  equip- 
ment contributes  not  only  toward  the 
attainment  of  important  policy  ob- 
jectives, such  as  increased  standardi- 
zation and  commonality  of  free  world 
military  systems  and  equipment,  but 
it  also  provides  a friendly  foreign 
nation  with  an  opportunity  to  acquire 
the  best  weapons  at  an  economical 


price  while,  at  the  same  time,  help- 
ing to  reduce  our  balance  of  payments 
deficit.  For  Australia,  it  provides  the 
best  weapons  at  the  lowest  cost, 
under  favorable  financing  arrange- 
ments, and  with  assured  continued 
support;  it  enhances  its  ability  to 
participate  in  joint  operations  and 
actions  with  U.S.  forces  with  the 
commonality  of  equipment  involved; 
and  it  opens  the  door  for  future 
joint  operation  and  maintenance  ac- 
tivities, co-production  projects,  and 
U.S.  procurements  in  Australia. 


Navy  Lab  Tests 
Inflatable  Tent 

An  inflatable  shelter  which  can  be 
used  in  areas  of  extreme  heat  or  cold 
is  being  tested  by  technicians  at 
the  Environmental  Test  Laboratory, 
Naval  Missile  Center,  Point  Mugu, 
Calif. 

Upon  completion  of  testing  and 
evaluation,  the  structures  will  be  sent 
to  South  Vietnam  for  use  by  Fleet 
Marine  Forces  to  house  data  process- 
ing equipment  and  personnel. 

During  the  testing  program,  the 
structure  will  be  subjected  to  tempera- 
tures of  up  to  135  degrees  Fahrenheit 
and  down  to  minus  40  degrees  Fahren- 
heit in  the  laboratory’s  large  climate 
chamber. 

The  structure  is  24  feet  square  and 
10  feet  tall.  Sections  of  the  super- 
structure are  made  of  cloth  coated 
with  polyurethane.  When  inflated 
they  provide  a wall  nine  inches  thick. 
Nylon  threads  between  the  inner  and 
outer  panels  of  each  wall  section 
maintain  uniform  thickness  and  rigid- 
ity. 

Because  the  walls  are  made  in  sec- 
tions a puncture  in  one  location  will 
not  cause  the  entire  structure  to  col- 
lapse. According  to  the  Dewey  Corp., 
manufacturer  of  the  structure,  as 
many  as  three-quarters  of  the  wall 
panels  can  be  punctured  and  the  struc- 
ture will  retain  its  shape. 

The  universal  shelter  is  being  con- 
sidered for  such  tactical  uses  as  op- 
eration centers,  command  posts,  field 
dental  and  hospital  use,  and  for  other 
general  utility  applications. 

R.  W.  Canon  is  head  of  the  Environ- 
mental Test  Laboratory  at  Point 
Mugu. 
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DEPARTMENT  OF  DEFENSE 

The  following  assignments  have 
been  announced  by  the  Defense  Sup- 
ply Agency:  Maj.  Gen.  John  Goshorn, 
USA,  Dep.  Dir.,  (Contract  Adminis- 
tration); RAdm.  Ira  F.  Haddock, 
(SC),  USN,  Asst.  Dir.,  (Plans,  Pro- 
grams and  Systems);  Brig.  Gen.  John 
A.  Brooks  III,  USAF,  Exec.  Dir., 
(Technical  and  Logistics  Services); 
Maj  Gen.  Emmett  M.  Tally  Jr., 
USAF,  Commander,  Defense  Con- 
struction Supply  Center,  Dayton, 
Ohio;  Capt.  Grover  C.  Heffner,  (SC), 
USN,  Commander,  Defense  Industrial 
Supply  Center,  Philadelphia,  Pa.,  with 
the  rank  of  rear  admiral;  and  Col. 
Robert  I.  Ciraldo,  USA,  Inspector 
General. 

RAdm.  Elliott  Bloxom,  USN,  has 
been  appointed  Dep.  Commander  (Op- 
erations), Military  Traffic  Manage- 
ment and  Terminal  Service. 


Paul  R.  Ignatius,  who  has  served  as 
Assistant  Secretary  of  Defense  (In- 
stallations and  Logistics)  since  1964, 
has  been  nominated  to  be  the  new 
Secretary  of  the  Navy.  He  succeeds 
Paul  H.  Nitze  who  was  appointed 
Deputy  Secretary  of  Defense.  Mr. 
Ignatius  has  served  with  the  Defense 
Department  since  1961  when  he  be- 
came Assistant  Secretary  of  the  Army 
(Installations  and  Logistics). 


Capt.  John  A.  Davenport,  USN,  has 
been  assigned  Chief,  Business  & Labor 
Div.,  Office  of  Asst.  Secretary  of  De- 
fense (Public  Affairs). 

DEPARTMENT  OF  THE  ARMY 

Brig.  Gen.  William  A.  Becker  is  the 
new  Dep.  Dir.,  (Research  and  Labor- 
atories), Army  Materiel  Command. 
He  relieved  Col.  Harvey  E.  Sheppard, 
who  served  as  acting  Dep.  Dir.  from 
October  1966. 

The  following  assignments  have  been 
announced  by  the  Army  Combat  De- 
velopments Command,  Fort  Belvoir, 
Va.:  Col.  Ernest  W.  Chapman,  Dep. 
Chief  of  Staff  (Development);  Col. 
William  S.  Barrett,  Dir.  (Plans); 
Col.  Charles  B.  Hazeltine  Jr.,  Dir. 
(Evaluation);  Col.  Charles  T.  Ca- 
prino,  Comptroller;  Col.  James  T. 
Avery  Jr.,  Commanding  Officer,  In- 
stitute of  Special  Studies;  Col.  Nor- 
man Farrell,  Commanding  Officer,  In- 


Admiral Thomas  H.  Moorer  was 
sworn  in  as  Chief  of  Naval  Operations 
on  Aug.  1 relieving  retiring  Admiral 
David  L.  McDonald.  Prior  to  the  new 
assignment  he  served  as  Supreme 
Allied  Commander  Atlantic  under  the 
North  Atlantic  Treaty  Organization, 
and  as  Commander  in  Chief,  U.S. 
(unified)  Atlantic  Command  and  the 
U.S.  Atlantic  Fleet.  Admiral  Moorer 
is  a 1933  graduate  of  the  U.S.  Naval 
Academy. 


stitute  of  Land  Combat;  Col.  Francis 
J.  Kelly,  Commanding  Officer,  Combat 
Support  Group. 

Col.  Thomas  W.  Mellen  is  the  new 
Dep.  Dir.  (Development),  Office  of 
Research  and  Development,  U.S. 
Army  Headquarters,  Washington, 
D.C. 

Lt.  Col.  Joseph  J.  Rochefort  Jr., 

has  been  assigned  as  Project  Mana- 
ger, Engine  Generators,  at  the  U.S. 
Army  Mobility  Equipment  Com- 
mand’s Engineer  Research  and  De- 
velopment Laboratories,  Fort  Belvoir, 
Va. 

DEPARTMENT  OF  THE  NAVY 

VAdm.  Bernard  A.  Cleary  has  been 

assigned  as  Dir.,  Program  Planning, 
in  the  Office  of  the  Chief  of  Naval 
Operations. 

RAdm.  Richard  B.  Lynch  has  suc- 
ceeded RAdm.  William  A.  Sunderland 

as  Commander,  Hawaiian  Sea  Front- 
( Continued  on  page  30) 


Thomas  D.  Morris,  nominated  to  the 
position  of  Assistant  Secretary  of  De- 
fense (Installations  and  Logistics)  to 
succeed  Paul  R.  Ignatius,  returns  to 
the  post  in  which  he  served  from  Jan. 
1961  to  Dec.  1964.  Mr  Morris  has  been 
Assistant  Secretary  of  Defense  (Man- 
power) since  Oct.  1965.  He  was  a 
member  of  the  New  York  firm  of 
Cresap,  McCormick  and  Paget  prior 
to  the  Manpower  appointment. 
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MEETINGS  AND  SYMPOSIA 


a 


SEPTEMBER 

International  Symposium  on  Infor- 
mation Theory,  Sept  11-15,  at 
Athens,  Greece.  Sponsors:  Air  Force 
Office  of  Scientific  Research,  Infor- 
mation Theory  Group  of  the  Insti- 
tute of  Electrical  and  Electronics  En- 
gineers and  the  International  Radio 
Scientific  Union.  Contact:  Lt.  Col. 
B.  R.  Agins,  (SRMA),  Air  Force 
Office  of  Scientific  Research,  1400  Wil- 
son Blvd.,  Arlington,  Va.,  22209, 
Phone  (202)  OXford  4-5261. 

International  Symposium  on  Ma- 
terials— Key  to  Effective  Use  of  the 
Sea,  Sept.  12-14,  at  the  Statler-Hilton 
Hotel,  New  York,  N.Y.  Co-sponsors: 
Naval  Applied  Science  Laboratory 
and  the  Polytechnic  Institute  of 
Brooklyn,  N.Y.  Contact:  D.  H.  Kal- 
las, Associate  Technical  Director, 
Naval  Applied  Science  Laboratory, 
Flushing  and  Washington  Avenues, 
Brooklyn,  N.Y.  11251. 

Advanced  Composite  Structures 
Symposium,  Sept.  19-21,  at  the  Hil- 
ton Hotel,  Denver,  Colo.  Sponsor: 
Air  Force  Materials  Laboratory.  Con- 
tact: Mr.  Tomashot,  (MAC),  Air 

Force  Materials  Laboratory,  Wright- 
Patterson  AFB,  Ohio  45433,  Phone 
(513)  253-7111,  Ext.  55317. 

Second  International  Buoy  Tech- 
nology Symposium  and  Exposition, 
Sept.  18-20,  at  the  Washington-Hilton 
Hotel,  Washington,  D.C.  Sponsor:  Ma- 
rine Technology  Society  with  partici- 
pation by  American  Meteorological 
Society.  Contact:  Buoy  Committee, 
Marine  Technology  Society,  1030  Fif- 
teenth St.  NW,  Washington,  D.C. 
20005,  phone  (202)  296-6773. 

Eighth  Symposium  on  Physics  and 
Nondestructive  Testing,  Sept.  19-21, 
at  Dayton,  Ohio.  Sponsor:  Air  Force 
Materials  Laboratory,  Wright-Pat- 
terson  AFB,  Ohio  45433. 

Seventh  Annual  National  Confer- 
ence on  Environmental  Effects  on  Air- 
craft and  Propulsion  Systems,  Sept. 
25-27,  at  the  Nassau  Inn,  Princeton, 
N.J.  Contact:  Robert  A.  Reale,  Naval 
Air  Turbine  Test  Station,  1440  Park- 
way Ave.,  Trenton,  N.J.  08628,  Phone 
(609)  882-1414,  Ext.  224. 

Joint  Power  Generation  Confer- 
ence, Sept  24-28,  at  the  Statler-Hil- 


ton Hotel,  Detroit,  Mich.  Co-spon- 
sors: Institute  of  Electrical  and  Elec- 
tronics Engineers  and  the  American 
Society  of  Mechanical  Engineers. 
Contact:  Carl  Shabtach,  General 

Electric  Co.,  Schenectady,  N.Y.  12301. 

Fourth  International  Conference  on 
Atmospheric  and  Space  Electricity, 
Sept.  29-Oct.  6,  at  Lucerne,  Switz- 
erland. Sponsors:  Air  Force  Cam- 
bridge Research  Laboratories,  Army, 
Navy,  National  Scence  Foundation  and 
National  Aeronautics  and  Space  Ad- 
ministration. Contact:  M.  B.  Gilbert, 
(CRTE),  Air  Force  Cambridge  Re- 
search Laboratories,  L.  G.  Hanscom 
Field,  Mass.  01731,  Phone  (617)  274- 
6100,  Ext.  3633. 

OCTOBER 

Twenty-second  Annual  Transporta- 
tion and  Logistics  Forum,  Oct.  3-6, 
at  the  Biltmore  Hotel,  Los  Angeles, 
Calif.  Sponsor:  National  Defense 

Transportation  Association.  Contact: 
Les  Richards,  3416  S.  La  Cienega 
Blvd.,  Los  Angeles,  Calif.  90016. 

Conference  on  Reinforced  Metal 
Matrix  Composites,  Oct.  10-12,  at 
Wright-Patterson  AFB,  Ohio.  Co- 
sponsors: Air  Force  Materials  Lab- 
oratory and  the  University  of  Dayton. 

Eleventh  Annual  Organic  Chemis- 
try Conference,  Oct.  12-13,  at  Natick, 
Mass.  Sponsors:  National  Academy 
of  Science-National  Research  Coun- 
cil, Advisory  Board  on  Military 
Personnel  Supplies,  and  Organic 
Chemistry  Laboratory,  Pioneering 
Research  Div.,  Army  Natick  Labora- 
tories. Contact:  Dr.  L.  Long  Jr., 

Head,  Organic  Chemistry  Lab, 
(PRD),  Army  Natick  Laboratories, 
Natick,  Mass.  01760,  Phone  (617)  653- 
1000,  Ext.  414. 

Conference  on  the  Exploding  Wire 
Phenomenon,  Oct.  18-20,  at  Boston, 
Mass.  Sponsor:  Air  Force  Cambridge 
Research  Laboratories.  Contact:  W. 
G.  Chace,  (CRFA),  Air  Force  Cam- 
bridge Research  Laboratories,  L.  G. 
Hanscom  Field,  Mass.  01730,  Phone 
(617)  274-6100,  Ext.  4926. 

Mass  Transport  in  Oxides  Confer- 
ence, Oct.  22-25,  at  Gaithersburg, 
Md.  Sponsor:  Advanced  Research 


Projects  Agency.  Contact:  Dr.  John 

B.  Wachtman,  Inorganic  Materials 
Div.,  National  Bureau  of  Standards, 
Washington,  D.C.  20234,  Phone  (301) 
921-2901. 

Conference  on  Unguided  Rocket 
Ballistics  Meteorology,  Oct.  30-Nov. 
1,  at  New  Mexico  State  University, 
Las  Cruces,  N.M.  Sponsor:  Army 
Electronics  Command.  Contact:  B.  E. 
Britain,  Atmospheric  Sciences  Of- 
fice, Atmospheric  Laboratory,  USA- 
ECOM,  White  Sands,  N.M*.  88002, 
Phone  (505)  338-1006. 

NOVEMBER 

1967  Conference  on  Speech  Com- 
munication and  Processing,  Nov.  6-8, 
at  Boston,  Mass.  Co-sponsors:  Air 
Force  Cambridge  Research  Labora- 
tories and  the  Institute  of  Electrical 
and  Electronics  Engineers.  Contact: 

C.  P.  Smith,  (CRBS),  Air  Force 
Cambridge  Research  Laboratories, 
L.  G.  Hanscom  Field,  Mass.  01730, 
Phone  (617)  274-6100,  Ext.  3712. 

Applied  Superconductivity  Confer- 
ence, Nov  6-8,  at  Austin,  Tex.  Spon- 
sors: Army  Research  Office,  Univer- 
sity of  Texas,  NASA,  Air  Force 
Office  of  Scientific  Research  and  the 
Office  of  Naval  Research.  Contact: 
W.  H.  J.  Hartwig,  Electronic  Materials 
Research  Laboratory,  University  of 
Texas,  Austin,  Tex.  78712. 

1967  Conference  on  Speech  Proces- 
sing, Nov.  13-15,  at  the  Hotel  Som- 
erset, Boston,  Mass.  Co-sponsors:  Air 
Force  Cambridge  Research  Labora- 
ories  and  the  Institute  of  Electrical 
and  Electronics  Engineers.  Contact: 
Calwdell  P.  Smith,  (CRBS),  Air 
Force  Cambridge  Research  Labora- 
tories, L.  G.  Hanscom  Field,  Mass. 
01731,  Phone  (617)  274-6100,  Ext. 
2712. 

Decomposition  of  Organo  Metallic 
Comp,  to  Refractory  Ceramics,  Met- 
als and  Metal  Alloys,  Nov.  28-30,  at 
the  Sheraton-Dayton  Hotel,  Dayton, 
Ohio.  Sponsor:  Air  Force  Materials 
Laboratory.  Contact:  Dr.  Lynch, 

(MAMC),  Air  Force  Materials  Lab- 
oratory, Wright-Patterson  AFB,  Ohio 
45433,  Phone  (513)  253-7111,  Ext. 
54145. 


20 


September  1967 


Address  by  Hon  Robert  H. 
Charles,  Asst.  Secretary  of  the 
Air  Force  ( Installations  & Logis- 
tics), at  the  Annual  Meeting  of 
the  Forging  Industry  Association, 
White  Sulphur  Springs,  W.  Va., 
May  26,  1967. 

Product  Lead  Time 
Problems 

As  you  well  know,  we  have  been 
through  some  trying  times  together 
in  satisfying  our  production  needs 
for  Southeast  Asia.  Despite  my  long 
background  in  the  aerospace  indus- 
try, I for  one  did  not  fully  appreciate 
the  criticality  of  forgings  in  such  a 
situation. 

Early  in  1966,  we  were  confronted 
with  a logistical  paradox.  While  we 
sought  greater  program  flexibility 
and  accelerated  production,  most  of 
our  system  contractors  were  quoting 
longer  lead  time  which  translated 
into  slipped  delivery  schedules.  Our 
analysis  of  the  problem  indicated 
that  forgings  were  the  pacing  items, 
and  that  their  lead  times  had  dou- 
bled, typically,  in  the  previous  year. 

To  come  to  grips  with  this  prob- 
lem, a meeting  was  called  in  the  Pen- 
tagon last  October  with  representa- 
tives of  the  aerospace  and  forging 
industries.  Your  counsel  and  cooper- 
ation then,  and  in  the  months  follow- 
ing, have  been  most  gratifying,  and 
I thank  you  therefor.  Perhaps  the 
most  important  accomplishment  of 
these  efforts  has  been  a much  clearer 
understanding  of  each  other’s  prob- 
lems. It  has  become  evident  that  the 
finger  could  not  be  pointed  solely  at 
the  forging  industry.  There  were  ac- 
tions that  had  to  be  taken  by  the 
users  and  the  Government  as  well. 
Some  12  recommendations  were  listed 
in  the  final  DOD-industry  report,  and 
we  have  attempted  to  follow  these  up 
on  a continuing  basis. 

I do  not,  by  any  means,  want  to 
imply  that  we  have  the  problem 
licked,  but  progress  is  being  made. 
The  most  recent  reports  on  forging 
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lead  times,  as  reflected  in  surveys  by 
the  Aerospace  Industries  Association 
(AIA),  indicate  a leveling  off  of  the 
rising  trend,  with  improvement  in 
many  areas.  I like  to  think  that  our 
joint  concern  has  had  a lot  to  do  with 
this  improvement. 

My  reference  to  the  AIA  surveys 
brings  me  to  a major  point  1 want 
to  leave  with  you  today.  Lead  times 
for  various  types  of  aerospace  qual- 
ity forgings  are  shown  as  ranging 
from  11  tw  16  weeks  as  of  August 
1965,  and  from  24  to  31  weeks  as  of 
March  1967.  We  are  advised  that  the 
1965  figure  may  be  depressed  because 
of  unusual  conditions  at  that  time, 
and  that  the  1967  figure  may  be  high 
due  to  the  boom  in  aircraft  produc- 
tion. The  norm  is  indicated  to  be 
somewhere  between  the  two  levels. 
If  we  accept  this,  it  means  that  we 
should  normally  expect  to  wait  from 
17  to  24  weeks  for  a forging.  Four 
to  five  and  one-half  months!  Even 
after  receipt,  a difficult  and  time- 
consuming  machining  job  may  be  re- 
quired to  obtain  the  precision  needed 
for  the  final  part.  There  is  some  ar- 
gument as  to  these  numbers,  but  in 
any  event  I believe  that  we  can  do 
better— in  fact,  if  we  don’t  do  better 
in  the  future,  we  may  find  forgings 
replaced  by  parts  made  by  other 
processes.  Even  today,  a great  deal  of 
development  effort  is  being  expended 
in  this  direction. 


Hon.  Robert  H.  Charles 


Earlier  this  year  I publicly  dis- 
cussed what  I considered  to  be  the  ad- 
verse effects  of  long  production  lead 
times:  they  limit  our  response  to 
changing  world  conditions  and  to  the 
rapidly  shifting  requirements  of  de- 
fense, increase  the  possibility  of  ac- 
cumulating unneeded  or  obsolescent 
inventories,  and  inhibit  modernization 
of  our  forces.  This  accumulation  of 
unneeded  or  obsolescent  inventories 
deserves  further  exposition. 

One  of  the  determinants  of  force 
structure  is  the  need  for  an  existing 
pool  of  replacement  airplanes  of  each 
type,  so  that  those  lost  in  combat  or 
otherwise  can  be  replaced  at  once. 
We  must  have  enough  to  take  care  of 
attrition  under  the  most  adverse  cir- 
cumstances. 

For  example,  let  us  assume  a situa- 
tion calling,  at  all  times,  for  a mini- 
mum of  500  airplanes  of  a particular 
type,  excluding  the  replacement  pool. 
Let  us  also  assume  that  this  airplane 
is  currently  being  produced  at  the 
rate  of  15  a month,  and  that  the  max- 
imum attrition  rate,  under  the  most 
adverse  combat  scenario,  is  25  a 
month.  Thus,  the  maximum  net  loss 
is  10  a month. 

Now,  if  the  production  lead  time — 
from  go-ahead  to  delivery — were  20 
months  (which  is  faster  than  some 
aircraft  today),  we  must  have  a re- 
placement pool  of  10  airplanes  times 
20  months,  or  200  airplanes,  in  order 
to  assure  ourselves  that  our  combat- 
ready  aircraft  will  never  fall  below 
500.  On  the  other  hand,  if  the  pro- 
duction lead  time  were  12  months, 
for  example,  we  would  need  a re- 
placement pool  of  only  10  airplanes 
times  12  months,  or  120.  Thus,  by 
reducing  the  lead  time  from  20  to  12 
months,  we  could  reduce  our  required 
inventory  by  80  airplanes.  If  we  ap- 
ply this  arithmetic  to  a fighter  which 
costs  $3  million,  we  are  talking 
about  saving  $240  million,  with  no 
degradation  of  military  posture,  sim- 
ply by  reducing  the  lead  time  from 
20  to  12  months. 

You  recognize,  of  course,  that  the 
assumptions  in  this  example  are 
over-simplified ; but  I think  you  can 
see  why  I consider  long  production 
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lead  times  a major  problem,  even 
without  considering  their  two  other 
adverse  effects;  i.e..,  they  limit  our 
response  to  changing  conditions  and 
requirements,  and  inhibit  force  mod- 
ernization. 

Obviously,  the  forging  industry, 
with  lead  times  between  four  and 
five  and  one-half  months,  can  make 
only  a partial  contribution  toward  a 
lead-time  reduction  of  eight  months, 
as  assumed  in  the  example.  But  qual- 
ity forgings,  without  which  none  of 
our  advanced  aircraft  would  be  fly- 
ing today,  are  of  critical  importance 
to  defense  products  and,  thus,  their 
portion  of  the  lead  time  must  be  ex- 
amined to  see  if  improvements  can 
be  made.  I think  you  will  agree  that 
there  are  techniques  and  practices 
currently  in  use  in  many  forging 
plants  (and  in  other  industries,  too, 
for  that  matter)  that  have  not 
changed  in  the  past  20  years.  This  is 
hardly  compatible  with  the  so-called 
“age  of  automation”  in  which  we  are 
now  living.  A writer  in  the  Harvard 
Business  Review  recently  raised  the 
question  in  even  broader  terms,  and 
indicated  that  our  overall  position  as 
world  leaders  in  industrial  technol- 
ogy is  deteriorating.  He  implies  that 
we  are  doing  a mediocre  job  of  cop- 
ing with  and  taking  advantage  of 
automation. 

Extensive  efforts  must  be  made  to 
accelerate  our  basic  manufacturing 
processes  and,  at  the  same  time,  pro- 
vide maximum  production  flexibility. 
We  should  consider  changing  our 
thinking  with  respect  to  material 
control,  material  handling,  and  pro- 
duction scheduling  to  terms  which 
reflect  a continuous  manufacturing 
operation  and  flow  of  finished  parts 
with  built-in  flexibility,  rather  than 
a process-by-process  scheduling  of  in- 
dividual parts.  This  is  the  kind  of 
production  that  our  economy  calls  for 
today.  With  the  high  cost  of  labor, 
equipment  and  space,  the  really  suc- 
cessful producer  will  be  the  one  who 
gets  the  maximum  possible  output 
and  quality  from  the  resources  he 
has  available. 

Our  Harvard  expert  says  that  the 
task  is  to: 

“Make  an  increasing  variety  of 
products,  on  shorter  lead  times 
with  smaller  runs,  but  with 
flawless  quality.  Improve  our 
return  on  our  investment  by 
automating  and  introducing  new 


technology  in  processes  and 
materials.  . . . Mechanize,  but 
keep  your  schedules  flexible  . . .” 

He  draws  a well  defined  distinction 
between  this  concept  and  the  old 
term,  “mass  production,”  which  called 
for  large  volumes,  low  cost,  and 
barely  acceptable  quality.  The  point 
is  well  taken,  I think.  We  have  ar- 
rived at  a stage  in  our  industrial  de- 
velopment that  is  not  fully  recog- 
nized by  many  production  managers. 
Most  managers  recognize  the  differ- 
ence between  shop  and  mass  produc- 
tion operations,  but  the  more  sophis- 
ticated “system  that  can  quickly 
adjust  schedules,  get  new  products 
out  fast,  take  advantage  of  new  tech- 
nology, and  produce  a wider  variety 
of  products  from  limited  facilities” 
represents  a new  idea  to  most  of 
these  same  managers.  In  the  forg- 
ing business,  it  presents  a real  chal- 
lenge, but  also  an  opportunity. 

Investment  in 
New  Process 
Development 
and  Facilities 

To  accomplish  this,  substantial  in- 
vestments must  be  made  in  new  proc- 
ess development  and  in  facilities 
which  apply  advanced  production 
techniques.  While  such  advancements 
will  certainly  benefit  defense  pro- 
grams, they  will  also  benefit  commer- 
cial products  and  may  very  well  be 
the  life  blood  of  the  industry  in  the 
future.  Corporate  risk  investment  is, 
therefore,  called  for.  It  is  easy 
enough  to  sit  back  in  a seller’s  mar- 
ket and  ignore  progress  when  the 
buyer  comes  to  you ; but  when  the 
economy  turns,  it  is  usually  the  ag- 
gressive operator  who  survives. 

This  leads  me  to  another  point  that 
I should  make.  Probably  you  were 
waiting  for  it.  That  is,  the  question  of 
government  financing  and  ownership 
of  manufacturing  facilities.  From 
the  standpoint  of  the  companies  rep- 
resented here,  I suppose  your  posi- 
tion would  be  divided  between  the 
“haves”  and  “have  nots.”  My  own 
position,  however,  unequivocally  fa- 
vors private  ownership.  This  is  the 


only  position  that  one  can  take  in  a 
true  free  enterprise  system  and,  in 
spite  of  some  other  tendencies  ram- 
pant in  our  society,  I for  one  believe 
that  this  is  the  overriding  reason  for 
the  unparalleled  success  of  the  U.S. 
economy. 

But  there  are  a great  many  gov- 
ernment-owned facilities,  including 
heavy  forging  presses ; and  for  the 
benefit  of  the  “have  nots”  referred 
to  earlier,  I feel  I should  elaborate 
on  our  policy  and  on  our  current 
situation. 

Our  basic  policy  is  that  industry 
will  provide  all  facilities  needed  to 
support  defense  production  pro- 
grams. Like  all  policies,  however, 
provision  is  made  for  exceptions — in 
this  case,  for  situations  involving 
high-risk  defense  programs  imprac- 
ticable for  industry  to  support,  and 
where  substantial  cost  savings  can  be 
obtained.  When  we  embarked  on  the 
heavy  press  program  in  the  early 
1950s,  the  only  then  conceivable  use 
for  that  equipment  was  defense  pro- 
duction; and  you  will  remember  that 
our  defense  budget  was  cut  to  only 
$9.8  billion  in  1948,  and  remained  at 
$14  billion  or  below  until  Korea.  In 
fact,  annual  sales'  of  the  aerospace 
industry  to  the  Government  averaged 
less  than  $2  billion  in  the  three  pre- 
Korea  years  of  1948-50,  as  compared 
to  nearly  $15  billion  in  each  of  the 
last  10  years.  We  had  not  recognized 
the  nature  of  the  cold  war  or  of  our 
responsibilities  of  world  leadership. 

Under  those  circumstances,  it 
would  have  been  most  imprudent  for 
industry  to  have  built  those  presses 
with  its  own  money;  although  hind- 
sight, as  is  so  often  the  case,  would 
have  rendered  a different  verdict.  But 
today,  the  situation  is  entirely  differ- 
ent. We  have  for  some  time  recog- 
nized the  requirements  of  the  cold 
war— not  just  Southeast  Asia- — and 
there  is  a booming  commercial  mar- 
ket for  aircraft.  Under  these  circum- 
stances, I can  only  say  that  the  ap- 
plication of  our  basic  policy  is  going 
to  be  extremely  firm  with  respect  to 
new  facilities,  and  we  are  going  to 
seek  every  possible  means  of  divest- 
ing ourselves  of  existing  facilities 
for  which  government  ownership  is 
not  required  to  protect  current  or 
emergency  requirements. 

I hope  this  will  help  to  clarify  some 
of  the  recent  reports  that  DOD  has 
come  up  with  a new  policy  regarding 
the  provision  of  facilities.  This  pol- 
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icy  is  not  new,  and  I believe  that  our 
contractors  are  well  aware  of  this. 
We  have,  for  many  years,  been  work- 
ing to  shift  the  burden  for  support 
of  defense  programs  to  private  in- 
dustry. I apologize  for  using  the 
word  “burden.”  It  is  not  a burden; 
it  is  an  opportunity.  And  I think  we 
have  made  good  progress  in  this 
effort.  As  an  illustration,  you  might 
be  interested  in  knowing  that  during 
the  Korean  buildup  in  1951,  the  Air 
Force  expended  some  $1.2  billion  for 
facilities  to  support  its  produc- 
tion programs.  In  FY  1967,  with  a 
comparable  military  buildup,  our  fa- 
cilities costs  are  about  one-tenth  of 
that.  One  reason  for  this  shows  up  in 
aerospace  industry  plant  expendi- 
tures. In  1949,  they  were  estimated  at 
about  $50  million,  in  1951  about  $150 
million.  In  1967,  the  figure  is  now 
projected  at  $830  million.  I have  not 
seen  comparable  figures  for  the  forg- 
ing industry,  but  I have  no  doubt  but 
that  they  would  show  a similar  trend. 
Another  indication  of  our  progress 
is  in  the  number  of  Air  Force-owned, 
contractor-operated  plants.  In  1961, 
we  had  74.  Today  we  have  50,  and 
several  of  these  are  in  the  process 
of  disposition. 

So,  you  see  our  present  position  on 
this  problem  is  not  really  new,  and 
there  is  no  conceivable  way  that  prof- 
its from  commercial  production  can 
be  affected  by  a radical  new  facilities 
policy,  as  one  reporter  speculated, 
simply  because  there  is  no  new  pol- 
icy. The  point  I want  to  get  across, 
however,  has  to  do  with  new  empha- 
sis and  positive  thinking  in  industry 
that  places  medium  and  long-term 
government  business  on  the  same 
basis  as  commercial  business  as  far 
as  plant  and  equipment  are  con- 
cerned. When  Boeing  gets  an  order 
from  TWA  for  airplanes,  they  do 
not  ask  TWA  for  the  facilities  to  do 
the  job.  Likewise,  when  a forging 
company  gets  an  order  from  a com- 
mercial producer,  he  knows  that  he 
must  come  up  with  the  necessary  re- 
sources or  forfeit  the  job.  Why  should 
similar  government  business  be  any 
different? 

The  Economics 
of  the 
Big  Press 


With  respect  to  the  proposed  200,- 
000-ton  press,  as  I have  said  before, 
this  is  a prime  example  of  an  ad- 
vanced national  resource  which  is 
expected  to  benefit  both  defense  and 
commercial  business.  It  should  have 
a long  economic  life  which  would 
permit  the  amortization  of  its  cost 
over  a reasonable  period  of  time  in 
accordance  with  normal  accounting 
procedures.  There  appears  to  be  no 
reason  why  the  risk  of  such  an  in- 
vestment cannot  be  spread  sufficient- 
ly in  time,  and  among  its  direct  cus- 
tomers if  necessary,  so  that  it  can  be 
provided  without  direct  government 
support. 

Let’s  take  another  look  at  the  eco- 
nomics of  this  press,  estimated  to 
cost  $60  million.  I mentioned  earlier 
this  year  an  industry  study  which  in- 
dicated that  it  could  have  reduced 
the  cost  of  manufacturing  200  C-5s 
by  nearly  $70  million.  Since  the  forg- 
ings themselves  are  estimated,  with 
the  press,  to  cost  about  $11  million, 
this  represents  a six-fold  saving  on 
each  part  forged  by  the  big  press. 

Recently  I noted  an  article  in  which 
it  was  estimated  that  there  might  be 
$30  to  $40  million  worth  of  business 
available  for  such  a press  each  year. 
Thus,  assuming  the  aforementioned 
six-fold  saving,  on  an  annual  volume 
of  $35  million,  this  press  will  save 
the  customer  $210  million.  Certainly, 
in  my  opinion,  the  company  or  com- 
panies which  provide  this  kind  of 
cost  saving,  at  their  own  risk,  are  en- 
titled to  a worthwhile  profit  which 
reflects  that  saving.  If,  in  addition, 
the  parts  forged  with  the  big  press 
contains  superior  metallurgical  qual- 
ities, that  is  so  much  icing  on  the 
cake. 

I am  told  that  the  investment  by 
any  one  company  in  a $60  million 
production  facility  is  impossible,  be- 
cause it  represents  too  large  a figure 
in  relation  to  any  single  company’s 
net  worth.  Perhaps,  but  let  me  point 
out  that  where  there  is  enough  moti- 
vation, some  pretty  large  sums  aie 
invested  in  production  facilities.  Take 
the  airlines,  for  instance,  whose  pro- 
duction facilities  are  airplanes.  Just 
for  fun,  I took  the  situation  of  five 
of  them — Pan  American,  American, 
TWA,  Eastern  and  Continental — as 
published  in  their  annual  reports.  At 


the  end  of  1966,  their  average  depreci- 
ated value  of  facilities  was  $480  mil- 
lion, or  2.12  times  their  average  net 
worth  of  $226  million;  their  commit- 
ments to  additional  facilities  (exclud- 
ing supersonic  transports)  averaged 
$544  million  or  2.4  times  their  net 
worth;  and  their  present  facilities 
plus  commitments  averaged  4.5  times 
their  net  worth.  Take  some  elements 
of  the  aircraft  manufacturing  busi- 
ness. Boeing’s  existing  depreciated 
facilities,  plus  commitments,  cur- 
rently exceed  its  net  worth,  and  this 
does  not  reflect  its  commitment,  esti- 
mated to  be  at  least  $500  million,  to 
develop  the  747. 


Spreading 

the 

Risk 

But  let’s  assume  that,  all  factors 
considered,  this  press  is  too  much  for 
one  company.  I ask  again,  what’s 
wrong  with  spreading  the  risk  and 
forming  a consortium  or  joint  enter- 
prise for  this  purpose.  In  fact,  if 
several  companies,  rather  than  only 
one,  have  an  interest  in  it,  there  is 
the  possibility  that  its  utilization  may 
be  higher.  In  any  case,  I do  not  agree 
that  competition  for  the  parts  pro- 
duced by  the  press  should  inhibit 
competing  companies  from  joining 
together.  In  the  first  place,  if  the 
competition  for  those  parts  is  so  in- 
tense that  one  press  cannot  satisfy 
the  demand,  there  probably  should 
be  more  than  one.  Secondly,  the  com- 
panies, who  built  and  operated  the 
cooperative  wind  tunnel  at  Pasadena, 
were  competitors  for  its  end  product, 
namely  data;  yet  that  program  was 
successful.  Here  is  how  it  worked. 
Each  of  the  aircraft  companies  which 
put  up  funds  became  entitled  to  tun- 
nel time  in  the  same  ratio  that  its 
stake  bore  to  the  total.  If  more  time 
were  needed,  it  would  be  granted  out 
of  the  unneeded  time,  if  any,  of  an- 
other member  of  the  group.  Even  non- 
members were  permitted  to  use  such 
time  as  was  available  after  the  re- 
quirements of  all  members  were  satis- 
fied. The  tunnel  itself  was  operated 
by  an  independent  third  party — Clark 
Millikan  of  Cal  Tech. 
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I see  in  the  big  press  a striking 
parallel.  One  of  the  forging  compa- 
nies would  finance  as  much  as  its  cor- 
porate judgment  dictated  and  would 
operate  the  press.  The  balance  would 
be  provided  by  those  companies 
which  used  its  products,  and  each 
would  be  entitled  to  a share  of  the 
time  indicated  by  the  funds  thus  pro- 
vided. I would  expect  that  the  profit 
rate  to  the  forging  company,  on  parts 
produced  for  customers  having  a fi- 
nancial interest  in  the  press,  would 
reflect  the  degree  to  which  the 
forger  had  committed  his  own  funds, 
and  I would  further  expect  that  the 
forger  would  pay  something  to  those 
companies  if  the  time  spent  in  pro- 
ducing parts  for  non-members  ex- 
ceeded the  forging  company’s  pro 
rata  investment. 

In  brief,  the  answer  is  not,  as  one 
aerospace  executive  is  reported  to 
have  said,  one  of  government  subsi- 
dies. It  is  finding  a way  to  avoid  gov- 
ernment subsidies.  Make  no  mistake. 
I believe  in  government  subsidies  as 
much  as  anyone,  where  the  national 
need  is  clear  and  where  there  is  no 
practicable  way  in  which  it  can  be 
accomplished  without  subsidy.  The 
airlines  themselves  are  a case  in 
point.  So  were  the  heavy  presses  of 
the  early  1950s.  I do  not  get  that 
feeling  with  respect  to  the  big  press. 

So  I fail  to  see,  if  in  fact  this  press 
will  do  what  industry  claims  it  will 
do,  why  industry  does  not  finance  it. 
And  I suggest  that  the  discipline  in- 
herent in  making  a profit  is  a mar- 
velous arbiter.  If,  bearing  in  mind 
the  priorities  of  competing  demands 
for  capital,  there  is  a profit  to  be 
made  in  this  press,  then  it  will  be 
built.  If  there  is  not,  then  it  won’t 
be,  at  least  not  by  private  industry. 
And  if  this  turns  out  to  be  the  case, 
I imagine  the  Government  will  find 
little  profit  in  it  either. 

Features  of 
Private 
Ownership 

There  is  another  wonderful  fea- 
ture of  the  private  ownership  of  pro- 
duction equipment:  profit  can  be  es- 
tablished on  a basis  of  efficiency,  and 
of  value  to  the  customer,  in  a free 
market.  When  the  customer  owns 


these  facilities,  profits  are  “adminis- 
tered,” if  you  will,  and  they  do  not 
accurately  measure  or  reward  effi- 
ciency. Further,  because  of  the  re- 
duced risk,  profits  are  properly  lower 
than  in  industries  where  the  manu- 
facturer provides  the  facilities.  They 
may  even  be  below  the  point  where 
they  provide  the  wherewithal  for  re- 
search, for  competent  personnel,  for 
all  the  other  things  needed  for  a 
thriving  industry.  So  we  have  a 
chicken-and-egg  problem.  Govern- 
ment furnishing  of  facilities  means 
low  profits  means  government  fur- 
nishing of  facilities  means  low  pro- 
fits, etc. 

Again  I suggest  that  you  get  out 
of  this  rut,  just  as  fast  as  you  can. 
We  will  all  be  better  off. 

Now  I recognize  that,  if  only  one 
such  large  press  is  built,  the  com- 
pany owning  it  will  have  at  least  a 
semi-monopoly  on  these  types  of 
forgings.  Its  profits,  therefore,  may 
be  subject  to  some  limitation.  And 
although  I detest  monopoly,  the  prof- 
it in  that  case  should  be  adequate  to 
reflect  the  considerable  risk  involved 
and,  as  indicated,  to  assure  the  re- 
sources for  research,  for  competent 
personnel,  and  for  all  the  other  pre- 
requisites of  a healthy  industry. 

As  a parting  thought,  I would  like 
to  touch  briefly  on  some  statistics 
that  may  give  you  a little  different 
insight  into  that  old  saw  about  lack 
of  stability  in  defense  business.  In 
the  years  1961  through  1966,  annual 
defense  sales  of  the  aerospace  indus- 
try remained  relatively  level  in  a 
range  between  $14.5  and  $16.8  bil- 
lion. In  fact,  for  the  10  years  1958 
through  1967,  such  sales  have  never 
been  below  $13  billion.  This  talk 
about  instability  in  governmental 
sales  is  true  only  in  the  context  of 
sales  above  this  figure,  not  below. 
During  the  same  period,  incidentally, 
non-defense  sales  increased  from 
$3.5  to  $5.8  billion.  Relating  this  to 
your  own  business,  in  the  years  1964, 
1965  and  1966,  the  Forging  Industry 
Association  reports  that  about  30 
percent  of  all  forging  shipments  were 
made  to  aircraft  and  parts  manufac- 
turers. The  next  largest  user  of  forg- 
ings was  the  automotive  industry  at 
about  20  percent. 

Perhaps  there  is  room  for  some 
change  in  the  average  forger’s  con- 
cept of  the  importance  of  defense 
business  in  his  corporate  growth 
plan. 


Army  Engineers  Launch 
Fight  Against  Solid 
Waste  Pollution 
Of  Waterways 

The  U.S.  Army  Corps  of  Engineers 
has  launched  a nation-wide  program 
to  increase  protection  of  navigation 
channels  from  impairment  by  illegal 
deposit  of  industrial  wastes  containing 
solid  materials  into  navigable  water- 
ways. 

Engineer  Corps  field  offices  have 
been  instructed  to  seek  out  violations 
and  apply  uniform  enforcement  stand- 
ards aimed  at: 

• Complete  elimination,  where  feas- 
ible, of  the  discharge  of  industrial 
wastes  that  reduce  the  capacity  of 
navigation  channels. 

• Reimbursement  to  the  Govern- 
ment by  violators  for  dredging  costs 
attributable  to  deposition  of  indus- 
trial wastes. 

• Obtaining  agreements  with  indus- 
tries that  will  protect  navigation 
rights  and  provide  for  compensating 
the  Government  for  dredging  costs 
where  illegal  discharges  cannot  be 
halted  immediately. 

The  Army’s  jurisdiction  is  limited 
by  Federal  statutes  to  the  impair- 
ment of  navigational  channel  capacity 
caused  by  suspended  solids  in  indus- 
trial wastes  directly  discharged  into 
navigable  waters.  The  Corps  has  no 
authority  over  impairment  of  such 
channels  caused  by  refuse  matter  flow- 
ing from  streets  and  sewers  and  pass- 
ing into  navigable  waters  in  a liquid 
state. 

Actions  within  the  Corps’  jurisdic- 
tion will  be  taken  in  cooperation  with 
the  Federal  Water  Pollution  Control 
Administration  (FWPCA),  the  states 
and  other  agencies  having  jurisdiction 
over  water  pollution.  Corps  field  of- 
fices will  consult  with  regional 
FWPCA  representatives  wherever 
dredging  to  remove  channel-clogging 
wastes  has  a water  pollution  impact. 

The  program  will  include  a nation- 
wide survey  to  identify  violations. 
Also,  the  Corps’  Chicago  district  has 
a study  under  way  to  develop  tech- 
niques and  criteria  for  determining 
the  amount  of  suspended  solids  con- 
tained in  industrial  plant  waste  dis- 
charges. 
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Weapon  System  Readiness  Through  Logistics 


Colonel  James  F.  Mothersbaugh,  USAF  (Ret.) 


The  term  “logistics”  might  be  com- 
pared to  “iceberg”  as  to  implications. 
In  both  instances  there  is  much 
more  in  existence  than  is  readily  ap- 
parent. What  contribution  can  logis- 
tics make  to  a weapon  system  ? When 
must  logistics  be  considered  to  enjoy 
alleged  benefits  of  weapon  system 
readiness?  What  can  be  done  to  im- 
prove logistics?  As  a matter  of  fact, 
would  you  please  define  logistics  ? 
These  are  the  more  searching  type 
questions  received  by  practicing  lo- 
gisticians and  those  who  have  re- 
treated to  the  second  line  of  offense, 
that  of  teaching  or  crusading  for 
logistics  improvements. 

Since  World  War  II  great  strides 
have  been  made  in  technology  ad- 
vancement. Breakthroughs  in  scien- 
tific as  well  as  fabrication  processes 
have  placed  highly  sophisticated  and 
correspondingly  complex  weapon  sys- 
tems and  countermeasures  within  the 
state  of  the  art,  and  many  within  our 
inventory.  Unfortunately,  manage- 
ment schools  of  discipline,  the  meth- 
ods, procedures  and  techniques  nec- 
essary to  acquire  and  logistically 
support  these  technological  achieve- 
ments have  not  enjoyed  the  same  de- 
gree of  progress.  It  must  also  be 
acknowledged  that  logistic  support, 
not  enjoying  the  glamour  possessed 
by  technology,  has  not  received  a 
comparable  amount  of  top  manage- 
ment attention,  at  least  not  with  the 
enthusiasm  and  perfection  of  tech- 
nology. 

Many  significant  changes  have  oc- 
curred in  the  concept  of  weapon  sys- 
tem acquisition,  i.e.,  the  prototype 
test  era  (fly  before  you  buy),  the 
concurrency  concept  (buy  before  you 
fly),  the  four-step  life  cycle  condi- 
tional descision  procedure  and,  more 
recently,  the  total  package  procure- 
ment with  its  attendant  Government- 
contractor  “disengagement”  policy, 
all  of  which  have  required  significant 
reaction  from  logistic  support  func- 
tions in  order  to  fulfill  the  in-service 
support  mission.  Many  incremental, 


improvised,  and  sometime  frantic 
stop-gap  measures  have  been  imple- 
mented by  functional  logistic  support 
agencies  to  accommodate  these  radi- 
cal new  approaches  to  acquiring  the 
best  performing  weapon  system,  at 
the  most  economic  cost,  within  the 
time  period  it  could  be  effective. 

Logistic  management  personnel 
and  top  defense  planners  might  well 
be  criticized  for  not  having  devoted 
more  research  and  development  em- 
phasis to  the  logistic  planning  and 
support  function,  to  have  ensured  a 
comparable  basis  for  logistic  action 
rather  than  reaction,  to  accommo- 
date these  new  acquisition  concepts. 
If  improvements  in  logistical  capabil- 
ities are  to  keep  abreast  of  acquisition 
and  operational  needs,  it  becomes 
necessary  that  top  level  manage- 
ment planners  and  decision  mak- 
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ers,  in  other  than  the  logistics  field, 
know  the  functions  and  elements  com- 
prising logistics,  and  lend  their  sup- 
port to  the  logistic  cause  during  the 
analysis,  review  and  decision-making 
process.  This  article  will  attempt  to 
identify  the  functions  involved  in 
logistics,  some  of  the  significant  ele- 
ments worthy  of  intensified  manage- 
ment attention  within  those  functions 
and,  hopefully,  provide  an  apprecia- 
tion of  the  need  for  and  the  scope  of 
logistic  involvement  early  and  con- 
tinuously in  the  weapon  system  acqui- 
sition process. 


Definitions 


Maybe  a good  place  to  start  the 
discussion  is  in  regard  to  some  of 
those  latent  entities  that  lurk  in  the 
filmy  shadows  of  the  all  embracing 
term,  “logistics.”  Logistics  could  be 
defined  as: 

The  planning  and  acquisition 
from  initial  concept  for  the  serv- 
ices necessary  on  hardware  and 
software  to  attain  and  sustain  a 
specific  support  requirement  or 
need. 

There  are  no  formal  institutions  or 
Service  schools  that  graduate  a logis- 
tician, with  qualification  credentials 
entitling  him  to  be  placed  in  a posi- 
tion of  management  trust,  for  the 
planning  and  control  of  60  to  70  per- 
cent of  the  dollars  allocated  to  the 
operational  support  phase  of  a weapon 
system  program.  If  that  doesn’t  seem 
unusual,  consider  that  his  knowledge 
of  logistics,  its  fundamental  require- 
ments, capabilities  and  constraints, 
will  determine  if  the  weapon  system 
force  structure  obligations  are  met, 
all  else  being  equal.  The  attainment 
and  sustenance  of  the  combat  ready 
status  specified  in  requirements  doc- 
uments are  dependent  upon  his  abil- 
ity. Without  adequate  attention, 
logistics  can  well  become  the  long 
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pole  in  the  weapon  system  tent  that 
would  dictate  the  combat  readiness 
date  of  the  system,  if  not  its  actual 
activation  date. 

While  there  may  be  many  defini- 
tions of  logistics,  program/project 
management  logistics  is  a composite 
of  several  functional  disciplines  fa- 
miliar to  most  everyone  associated 
with  the  Military  Services  and  can 
be  identified  as:  maintenance,  supply, 
procurement,  transportation,  person- 
nel, facilities  and  their  attendant 
reporting  and  documentation  method- 
ologies. Under  these  functional  disci- 
plines will  be  further  identifications 
of  elements  and  tasks  that  collective- 
ly fulfill  the  complete  logistic  re- 
quirement of  an  individual  weapon 
or  support  system,  e.g.,  provisioning 
of  spare  components  and  repair  parts, 
source  coding  of  reparable  items  and 
levels  of  repair  authorized,  common 
item  support,  technical  orders,  high- 
value  item  identification  and  control, 
ground  support  equipment,  material 
improvements,  packing,  preservation, 
warehousing,  inspection,  servicing, 
skill  requirements,  training  devices 
and  curriculum,  manning  quantities, 
etc. 

Within  the  functions,  elements  and 
tasks  of  the  total  logistic  require- 
ment and  its  progression  from  con- 
cept formulation  to  phase-out  from 
the  inventory,  there  are  actions  which 
can  proceed  in  parallel,  and  those  that 
must  suffer  the  dependency  of  series 
progress  subsequent  to  some  particu- 
lar action  completion.  Something  com- 
mon to  all  of  these  ultimate  actions  is 
their  need  for  early  planning  consid- 
erations, and  progressive  refinement  to 
further  define  more  specifically  logis- 
tics requirements  as  visibility  im- 
proves further  down  the  weapon  sys- 
tem life  cycle. 

Let  us  review  some  of  the  more  im- 
portant logistics  functions  starting 
with  the  most  vital  one,  maintenance. 
Our  review  will  not  be  in  compari- 
son of  cost,  importance  of  precise 
planning  and  control  to  assure  the 
composite  product  will  make  its 
appearance  on  a predetermined  “need 
date,”  nor  the  degree  of  time,  effort, 
energy,  or  brains  necessary  to  attain 
that  remarkable  achievement.  Rather, 
it  will  be  from  the  point  of  view  that 
maintenance  is  the  fusion  point  of  all 
those  endeavors.  A deficiency  in  any 
one  of  the  contributory  functions,  ele- 
ments, or  tasks  we  will  discuss, 


whether  within  the  logistics  realm  or 
external  to  that  function,  will  require 
maintenance  to  brace  itself  for  the 
inevitable  bow  wave  that  is  headed  its 
way. 


Maintenance 


Assume,  momentarily,  that  main- 
tenance is  the  dependent  function 
within  logistics,  that  all  other  logis- 
tic functions,  elements  and  tasks  are 
dressed  upon  for  time-on-target  fu- 
sion of  their  action  inputs.  Then  let 
us  delay,  temporarily,  further  discus- 
sion of  other  logistic  items,  in  order 
to  address  ourselves  to  the  time  se- 
quencing of  the  weapon  system  ac- 
quisition cycle  that  must  first  con- 
sider this  maintenance  function. 
Concept  formulation  is  generally  the 
earliest  planning  phase  of  concern  to 
weapon  system  managers. 

Concept  formulation  addresses  it- 
self to  feasibility  and  cost-effective- 
ness studies  of  various  approaches 
to  fulfill  a stated  military  require- 
ment and,  possibly,  weapon  and  sub- 
system analysis  studies,  the  ultimate 
objective  of  which  is  fundamentally 
two-fold:  first,  to  select  the  best  mix 
of  system  feasibility  approaches  in 
or  within  development  capability; 
and,  secondly,  to  provide  a basis  of 
conditional  decision  to  establish  a 
program  baseline  configuration  in 
order  to  proceed  into  engineering  or 
operational  system  development 
in  the  contract  definition  phase. 

The  extent  of  logistical  elements 
input  appropriate  for  feasibility  con- 
sideration in  this  early  life  cycle 
phase  is  proportional  to,  and  some- 
what dependent  upon,  the  state  of  the 
art,  or  the  degree  of  development 
yet  required  on  the  basic  weapon  sys- 
tem. For  example,  a new  cargo 
aircraft  would  include  concept,  feasi- 
bility, and  specific  itemized  require- 
ments in  considerable  detail  on  most 
logistic  functions  and  elements,  be- 
cause previous  similar  systems  could 
provide  specification  data  for  re- 
quirements, identification  and  anal- 
ysis purposes.  On  the  other  hand, 
maintenance  of  a space  rendezvous 
station  would  require  extensive  de- 
velopment action,  spawning  a multi- 
tude of  logistic  problems  not  previ- 
ously encountered  and  for  which  no, 


or  possibly  only  limited,  test  simula- 
tion experience  data  was  available. 
Under  the  latter  condition,  the  mini- 
mum logistical  ingredient  essential 
would  be  a maintenance  concept, 
upon  which  ultimately  could  be  con- 
structed the  other  functions  and  ele- 
ments of  logistics  requirements.  As 
progress  continues  down  the  life  cy- 
cle, succeeding  actions  in  logistics 
can  and  must  become  more  specific 
and  detailed. 

The  development  and  production 
baselines  are  the  flood  gates  in  the 
weapon  system  life  cycle  that  unfold 
a multitude  of  complex  and  inter- 
meshed  logistic  actions.  The  mainte- 
nance concept  established  in  the  con- 
cept formulation  phase  must  identify 
whether  conventional  methods  of 
maintenance  will  be  employed,  or  if 
development  of  a new  capability  is 
required.  Specific  requirements  must 
be  stated  such  as: 

• Turn-around  time  for  relaunch 
of  the  weapon  system,  and/or  the 
readiness  rates  expected.  This  could 
measure  the  supportability  and  main- 
tainability characteristics  of  the  end 
article. 

© Utilization  rates  projected 
could  quantify  the  minimum  use  lev- 
els, with  factors  to  consider  for  in- 
creased utilization  which  would  allow 
tactical  flexibility  and  growth  for 
new  targeting  and  mission  require- 
ments. 

• Fall-out  rate  of  the  end  items 
could  be  used  to  measure  the  effect 
of  use  on  readiness  and  reliability 
attainment. 

• “Manhours  per  flying  or  readi- 
ness hour”  being  a measurement  of 
operational  costs  of  maintenance  at 
a specified  use  or  rate  level,  at  a 
given  mean-time-to-repair  (MTTR) 
and  mean-time-between-failure  (M- 
TBF). 

The  foregoing  requirements  are  the 
most  significant  considerations  for 
total  logistic  weapon  system  meas- 
urement. Some  other  subordinate  fac- 
tors for  cost-effectiveness  and  trade- 
off consideration  are: 

• Maintainability  expressed  in 
maintenance  manhours  per  flying  or 
readiness  hour  for  subsystems  and 
select  components. 

• Mean-time-to-repair  of  the  sub- 
systems and  select  components  and 
accessibility  thereto  within  the  weap- 
on system  itself. 
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• Reliability  stipulations  ex- 
pressed in  mean-time-between  failure 
of  the  subsystems  and  their  major 
components. 

• Maintenance  personnel  basic 
knowledge  prerequisites  prior  to  spe- 
cialized training. 

• Specialized  training  necessary 
and  quantity  of  personnel  to  receive 
that  training. 

• Minimum  training  devices  es- 
sential to  the  transfer  of  skill  knowl- 
edge necessary  to  attain  and  sustain 
maintainability  requirements  to  be 
designed  into  the  weapon  system. 

If  cost,  schedules  and  operational 
effectiveness  are  to  be  more  fully  ex- 
ploited, the  establishment  of  early 
fundamental  logistic  cornerstones, 
such  as  the  maintenance  concept, 
should  have  the  inputs  of  the  “in- 
Service”  maintenance  engineer,  as 
distinguished  from  the  development 
design  engineer.  Normally  it  is  the 
in-Service  engineer  who  is  responsible 
for  weapon  system  readiness,  once 
it  has  been  fielded.  Whether  by  de- 
sign or  default,  the  weapon  system 
in-Service  support  agencies  are  not, 
at  this  writing,  importing  the  knowl- 
edge and  influence  of  their  composite 
potential  to  the  critical  concept  for- 
mulation analysis  and  decision-mak- 
ing phase.  Attempts  to  exert  this  in- 
fluence on  design  at  the  headstream 
source,  by  persuasion  rather  than 
authority,  is  thwarted  by  insufficient 
upper  management  attention  or  un- 
derstanding of  the  downstream  im- 
plications. In  the  frenzy  or  under  the 
pressures  to  get  development,  design, 
and  hardware  in  being,  subsequent 
support  problems  predicted  three  to 
four  years  hence  have  traditionally 
not  been  considered  too  pressing  by 
upper  echelons  of  decision-making 
management.  For  instance  commer- 
cial industry  has  only  recently  (last 
eight  to  10  years)  begun  to  recog- 
nize logistics  in  early  planning 
rather  than  an  after-the-sale,  design 
configuration  necessity. 

A most  effective  method  of  insur- 
ing logistic  support  to  a weapon  sys- 
tem is  by  insisting  upon  logistics  in- 
volvement in  early  planning  actions, 
and  by  the  organizational  placement 
of  logistic  managers  on  a compar- 
able level  with  other  program/pro- 
ject manager  office  staff  agencies. 
Without  this  stature,  responsibility 
and  voice,  many  elements  of  logistics 
will  be  delegated  “out  of  sight”  sev- 


eral tiers  down  the  organizational 
chain  and  fragmented  under  other 
staff  agencies. 

The  contract  definition  effort  for 
the  logistic  function  of  maintenance 
requires  expansion,  both  qualita- 
tively and  quantitatively,  in  the  Re- 
quest For  Proposal  (RFP)  to  iden- 
tify and  specify  maintenance  elements 
and  tasks  as  to  who,  when  and  under 
what  condition  required  actions  are 
to  be  accomplished.  Response  to  these 
RFP  requirements  should  be  in  a 
form  of  validation  and  verification, 
through  computer  simulation,  to  fur- 
ther substantiate  credence  of  pre- 
vious feasibility  studies  and  the  con- 
tractors proposals  to  the  RFP.  The 
critical,  repairable  and  high  value 
items  of  spares,  ground  support 
equipment  and  training  devices  must 
be  included  in  this  effort,  with  com- 
puter simulation  programing  pro- 
jected through  at  least  10  years  of 
operational  need  for  cost  and  logis- 
tical estimation  purposes,  and  prefer- 
ably for  the  planned  life  expectancy 
of  the  weapon  system. 


Supply  Function 

Let  us  now  identify  another  sig- 
nificant logistic  function  critical  to 
ultimate  weapon  system  readiness, 
supply.  Simply  put,  supply  is  provid- 
ing hardware,  software  and  services 
in  a usable  condition  upon  demand.' 
However,  there  is  a long  and  tortu- 
ous route  from  head  source  to  the 
happy  event  just  defined.  It  starts  in 
the  concept  formulation  phase  with 
the  maintenance  concept  where  a de- 
termination must  be  made:  Can  this 
weapon  system  be  maintained  in  a 
conventional  manner,  like  the  cargo 
aircraft  referred  to  earlier,  or  is 
further  development  action  required  ? 
Development  action  concurrent  with 
the  end  item  must  correct  this 
maintenance  support  deficiency.  Pro- 
gression into  the  contract  definition 
phase  provides  the  baseline  for 
specific  identification  of  what  main- 
tenance tasks  will  be  done,  where, 
and  by  whom.  The  overall  reliability 
of  the  weapon  system,  its  subsystems 
and  components  must  then  be  ad- 
dressed to  that  requirement.  Main- 
tainability to  those  reliability  re- 
quirements must  consider  and  pro- 
vide for  the-  tools,  ground  support 


and  test  equipment,  spare  compo- 
nents, repair  parts,  facilities,  trans- 
portation, preservation,  packaging, 
storage,  issue,  etc. 

The  supply  concept  and,  subse- 
quently, the  more  detailed  supply 
support  plan  must  be  documented  in 
the  early  part  of  the  weapon  system 
life  cycle.  Immediately  upon  contract 
award,  the  item  commodity  managers 
execute  the  supply  support  plan,  and 
commence  provisioning  actions  that 
will  directly  result  in  hardware  pro- 
curement for  initial  and  follow-on 
support  purposes.  These  actions 
include  identification  and  then  selec- 
tion of  all  potential  spare  compo- 
nents and  repair  parts,  their  classi- 
fication as  to  high  value,  critical, 
repairable,  etc.,  the  quantity  per  line 
item  for  initial  full-range  coverage, 
and  then  determination  of  the  need 
date  and  approximate  costs  asso- 
ciated with  the  approved  lists. 

While  item/commodity  managers 
are  obligated  to  do  this  on  every 
weapon  system  using  their  item,  they 
are  also  responsible  for  considering 
current  stocks  on  hand  and  correlat- 
ing reprocurement  actions  for  each 
new  weapon  system  requirement  with 
their  world-wide  inventory  needs, 
plus  using  the  production  spares  and 
installation  component  residue.  The 
supply  provisioning  action  is  vital  to 
the  ultimate  maintenance  capability 
in  support  of  the  combat  ready  status 
of  the  weapon  system.  Not  only  is 
this  true  in  or  during  its  initial  acti- 
vation, but  also  in  sustaining  that 
combat  ready  status  through  depth 
of  extended  support. 

Intimately  related  to  supply  is  the 
function  of  reprocurement.  The  ini- 
tial range  of  spares  are  provisioned 
to  support  the  operational  systems 
for  one  to  two  years.  The  reprocure- 
ment actions,  necessary  to  sustain 
levels  of  stocks  projected  to  support 
system  readiness,  will  routinely  fall 
upon  the  item/commodity  managers 
of  the  Services  or  other  DOD  support 
agencies. 

Initial  identification  and  purchase 
of  reprocurement  data  is  a must,  if 
lead  times  to  reprocure  are  to  be 
held  to  a minimum,  and  inventories 
are  to  enjoy  configuration  stability. 
Further,  advantages  of  competitive 
contract  reprocurement  cannot  be 
fully  exploited  without  such  data. 
Commonly,  the  development  agencies 
of  the  Military  Departments  are  re- 
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sponsible  for  weapon  system  and  in- 
itial provisioning  procurement.  Sub- 
sequently, however,  reprocurement  of 
support  items  are  the  item/commodity 
managers’  responsibility.  The  time 
period  in  which  they  pick  up  that 
responsibility  varies  within  the  De- 
partments. While  planning  for  the  re- 
procurement activity  should  be  consid- 
ered early  in  the  weapon  system  life 
cycle,  normally  the  action  does  not 
physically  take  place  until  well  into 
the  acquisition  phase.  Predominantly, 
reprocurement  actions  are  taken  sub- 
sequent to  testing  and  after  the  be- 
ginning of  the  operational  phase. 
Long  lead  time  items  are  exceptions 
to  this  policy.  Initial  test  support 
table  lists  are  purified  and,  hopefully, 
testing  progression  has  begun  to 
stabilize  configuration  and  qualify 
subsystems  and  components. 


Personnel  Considerations 


Another  important  link  in  the  lo- 
gistic chain  is  the  personnel  require- 
ments. From  the  logistical  point  of 
view  it  must  include  the  human,  ma- 
chine, environment  relationships  in 
determining  total  requirements.  All 
too  often,  the  training  devices  neces- 
sary to  prepare  the  operators  and 
maintenance  personnel  for  military 
weapon  systems  have  not  been  timely, 
have  not  been  configured  like  the  ul- 
timate end  item,  and  have  not  done 
the  job  of  training  those  initial  crews 
prior  to  tactical  performance. 

With  the  advent  of  modern  tech- 
nology, weapon  systems  have  become 
highly  complex.  Determination  must 
be  made  concerning  what  basic  educa- 
tional qualifications  are  necessary, 
the  skill  level  requirement  to  per- 
form various  levels  of  maintenance 
support  tasks,  the  quantities  of  those 
skills  and  personnel  needed,  curricu- 
lum courses  to  achieve  that  knowl- 
edge level,  and  the  training  devices 
necessary  to  transfer  and  demon- 
strate that  performance  level  knowl- 
edge. The  lead  times  involved  in  re- 
view and  analysis  to  achieve  that 
capability  have  many  dependent  var- 
iables fraught  with  delay  hazards. 
Objective  milestoning,  with  unrelent- 
ing management  attention  for  prog- 
ress, is  the  only  method  of  achieving 
an  adequate  training  posture  by  the 
weapon  system  need  date,  which  is 


normally  90  to  120  days  prior  to  tac- 
tical activation  date. 


Transportation  Facilities 


Transportation  and  facility  re- 
quirements are  two  functional  cate- 
gories of  logistic  ingredients  vital  to 
weapon  system  readiness  and  opera- 
tional flexibility.  Both  of  these  weap- 
on system  support  prerequisites  in- 
volve long  lead  time  budget  planning, 
and  are  dependent  upon  the  mainte- 
nance, supply  and  operational  con- 
cepts. 

These  two  functions  have  tradi- 
tionally responded  to  the  need  so  con- 
sistently that  there  is  a tendency  to 
“take  for  granted”  their  support, 
without  deliberately  defining  and  pro- 
jecting qualitative  and  quantitative 
requirements  in  these  functional 
areas.  Premium  transportation  to 
and  from  a central  repair  site,  or 
issue  from  a central  storage  site, 
might  well  be  offset  cost- wise  by  the 
reduction  of  high  value  compo- 
nents required  for  a disbursed  inven- 
tory, while  enjoying  an  improved 
availability  effectiveness  as  well. 
Correspondingly,  mobile  support 
teams  might  satisfy  an  operational 
deployment  mobility  requirement, 
while  simultaneously  fulfilling  a fa- 
cility requirement  as  well.  As  an  ex- 
ample, jet  engine  test  cells  were  ini- 
tially a semi-permanent  facility  as 
were  aircraft  weighing  scales.  Both 
are  now  highly  portable  and  mobile. 
Early  planning  and  definition  of  re- 
quirements will  allow  these  two  vital 
functions  to  act,  rather  than  react  to 
a weapon  systems  need. 


Technical  Data 


Throughout  the  functions,  ele- 
ments and  tasks  involving  logistics 
flows  the  life  blood  of  a sustained 
support  capability,  technical  data. 
This  includes  technical  orders,  draw- 
ings, aperture  cards,  microfilms,  relia- 
bility and  maintainability  factors,  de- 
ficiency reporting,  and  all  other  data 
required  to  operate  and  maintain 
the  weapon  system  and  its  support 
equipment  at  a high  operational  read- 
iness state.  Fund  estimating  tech- 


niques are  at  best  vague,  in  the  early 
concept  formulation  feasibility  study 
time  period  for  this  vital  ingredient. 
However,  during  contract  definition, 
qualitative  and  quantitative  require- 
ments can  be  defined  and  stated  in 
the  RPF.  The  requirements  should 
identify  specific  type  and  format  of 
data  desired,  as  there  are  excessive 
costs  involved  in  certain  types  of  for- 
mat, even  though  all  are  acceptable 
under  DOD  policy  guidance,  depend- 
ing on  the  specific  need. 


Contractor  Support 

A final  function,  not  to  be  forgot- 
ten, is  contractor  support.  The  con- 
cept formulation  studies  should  iden- 
tify to  what  extent  contractor  sup- 
port is  to  be  required.  All  Military 
Departments  employ  such  support  to 
at  least  a limited  degree.  Some 
weapon  systems  elect  to  use  it  ex- 
tensively, and  for  an  extended  period 
of  time  down  the  operational  life 
cycle  until  design  stability  and  or- 
ganic capabilities  are  achieved.  Re- 
gardless of  the  planned  use,  such 
facts  are  identifiable  early  and 
should  materialize  as  specific  require- 
ments upon  which  costs  and  work- 
breakout  tasks  can  be  associated  for 
proposal  response. 


Applying  the  Plan 

The  logistic  support  plan  is  ini- 
tially executed  within  approximately 
10  to  45  days  after  contract  signa- 
ture. Provisioning  actions  get  under 
way,  and  procurement  of  initial  sup- 
port and  follow-on  reprocurement 
support  commitment  obligations  are 
formulated.  Test  support  tables  are 
exercised  and  progressively  refined 
to  purify  follow-on  reprocurement, 
as  configuration  of  the  weapon  sys- 
tem stabilizes.  Many  factors,  outside 
of  the  logistic  sphere,  influence  at- 
taining and  sustaining  that  fully 
equipped,  combat  ready  weapon  sys- 
tem status  envisioned  by  all. 

Let  us  look  at  a couple  of  the  more 
influential  factors;  first,  changes.  For- 
mal change  control  discipline  does 
not  really  come  to  bear  until  the  pro- 
duction baseline  configuration  has 
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been  established,  and  the  require- 
ments of  ANA  Bulletin  445  apply. 
Once  this  point  has  been  reached  in 
the  acquisition  cycle,  logisticians  must 
consider  and  commit  their  activities 
to  each  change  considering  the  im- 
pact involved  in  funds,  materiel, 
schedule,  and  their  ability  to  support 
the  influencing  requirement  generat- 
ing the  change.  These  changes  can 
be  far-reaching,  e.g.,  the  plan  for  a 
strategic,  high-altitude  bomber,  for 
tactical  reasons,  being  changed  to 
a low-level,  all-weather  strike  capa- 
bility; the  straight  deck  aircraft 
carrier,  whose  capability  to  support 
combat  operations  was  enhanced  by 
addition  of  the  canted  deck;  the  artil- 
lery piece  and  its  awesome  capability 
improvement  through  adaptability  to 
the  use  of  atomic  munitions. 

In  each  case  cited,  the  changes  had 
something  in  common.  Each  was  mon- 
umental in  its  impact  on  the  logistics 
functions  of  maintenance,  supply, 
personnel,  transportation,  facilities 
and  technical  data,  as  well  as  the  ele- 
ments and  tasks  subordinate  to  those 
functions.  Extensive  provisioning  re- 
views were  necessary.  Personnel 
training,  skills,  numbers  of  person- 
nel, human  factors  and  training  de- 
vices were  involved.  New  tools,  test- 
ing, and  repair  procedures  required 
changed  original  needs,  and  probably 
rendered  most  of  those  original  needs 
either  obsolete  or  subject  to  retrofit 
modifications.  It  is  difficult  for  one, 
who  has  an  appreciation  of  the  lo- 
gistic tasks  involved,  to  envision  how 
timely  and  adequate  support  came  to 
pass  in  the  actual  examples  refer- 
enced. This  is  because  logistics  is  not 
yet  a science. 

A second  influential  factor  is  ma- 
teriel deficiency  reporting  which  gen- 
erates inservice  modification  changes. 
It  generates  data  for  analysis  con- 
sidering systems  and  components  that 
are  high  maintenance  manhour  con- 
sumers, and  those  causing  excessive 
weapon  system  down  time,  increased 
overhaul  requirements  with  related 
spares  consumption,  mission  aborts, 
etc.  This  type  of  a reporting  system 
is  employed  by  all  of  the  Military 
Departments.  It  provides  the  media 
for  improved  reliability  and  overall 
product  improvement  needed  in  sup- 
port of  weapon  systems,  by  reuse  of 
the  reliable  subsystems  and  compo- 
nents in  future  weapon  systems,  where 
practical,  and  non-use  or  redesign  of 
the  unreliable  items. 


Logistics  Support 


From  a logistic  support  view, 
herein  lies  a great  potential  yet  un- 
tapped for  improved  and  more  effec- 
tive support,  at  reduced  costs  across 
the  board,  in  the  logistic  functions, 
elements  and  tasks.  In-Service  engi- 
neers, in  coordination  with  design 
engineers,  could,  if  properly  moti- 
vated by  upper  echelons  of  manage- 
ment, achieve  meaningful  weapon 
system  support  improvements  in  ini- 
tial design  through  analysis  and  appli- 
cation of  this  available  data.  Using 
a qualified  item  has  its  attendant  sav- 
ings in  design  costs,  technical  data, 
in-being  repair  capability,  mainte- 
nance learning  curve  established, 
supply  channels  stabilized,  training 
courses  and  personnel  skill  require- 
ments determined,  etc.,  not  to  men- 
tion a known  proven  reliability 
factor. 

Concurrent  with  this  effort  is  the 
need  for  in-Service  engineering  con- 
siderations during  design  for  main- 
tainability requirements  concerning 
man-machine  relationships,  e.g.,  com- 
posite grouping  within  a weapon  sys- 
tem of  munitions,  hydraulic,  electri- 
cal, pneumatic  and  other  subsystem- 
related  components,  rather  than 
space  available  placement.  This 
would  allow  full,  simultaneous  main- 
tenance personnel  saturation  for  turn 
around  or  re-launch.  Also  of  impor- 
tance is  the  consideration  for  natural 
body  movements  and  positions  of  the 
maintenance  technicians  during  the 
act  of  accomplishing  a maintenance 
task,  i.e.,  standing  on  the  floor  or 
deck  rather  than  on  a maintenance 
stand  or  reaching  back  into  an  inac- 
cessible crevice.  Use  of  standard 
tools  rather  than  special  tools  is  an- 
other important  factor  in  reducing 
the  quantity  of  inventory  items  re- 
quired. 

Thirdly,  all  of  the  Military  De- 
partments have  a functional  method 
of  doing  logistical  business.  Deter- 
mination of  respective  requirements 
of  those  various  logistic  functions, 
their  time-phasing  requirements  and 
shifting  of  charter  responsibilities 
during  weapon  system  life  cycle  pro- 
gression is  a highly  intricate  process. 
Currently,  there  is  no  one  central 
staff  agency  within  the  project/pro- 
gram managers  organization,  which 


is  responsible  for  correlating  this 
massive,  complex,  costly  and  vital 
effort  into  a fused,  time-on-target 
realization.  This  void  in  our  man- 
agement scheme  to  acquire  weapon 
systems  is  directly  opposed  to  the 
concept  of  management  by  ex- 
ception, unless  of  course  one  wants 
to  believe  no  problem  exists  in  plan- 
ning and  acquiring  logistic  support 
of  our  weapon  systems  and  related 
equipment.  The  diversified  functions 
and  fragmented  organizations,  chart- 
ed to  exercise  control  of  logistics  sup- 
port to  program/project  manage- 
ment, has  many  built-in  cracks  into 
which  delegated  and  redelegated  lo- 
gistic tasks  can  fall.  The  pro- 
gram/project management  office  needs 
a staff  agency  responsible  to  its 
director  for  all  logistics  requirements 
of  his  program/project.  It  would  be 
responsible  for  blending  the  in-Serv- 
ice/development  engineering  design 
into  the  best  performance/maintain- 
ability configuration  trade-off,  and  for 
meshing  all  the  logistic  functions, 
elements  and  tasks  into  hardware, 
software  and  services  on  a pre-deter- 
mined  “need  date”  basis. 

Significant  byproduct  benefits  would 
be  accrued  by  this  management  ap- 
plication: 

• The  principle  of  intensifying 
management  where  a significant 
monetary  and  effectiveness  improve- 
ment potential  exists  for  the  effort 
and  cost  outlay  to  attain  that  im- 
provement. 

• A centralized  control  of  logis- 
tic requirements  and  input  to  the 
total  weapon  system,  rather  than  the 
fragmented,  tunnelized  achievement 
now  being  experienced. 

O Professionalism  would  be  re- 
leased, the  engineers  for  doing  engi- 
neering and  the  logistician  to  apply  his 
talents  toward  needs  for  which  cur- 
rently many  design  engineering 
hours  are  being  consumed,  trying  to 
fulfill  what  is  believed  to  be  valid 
logistic  requirements. 

• Establish  the  baseline  for  initial 
functional  inputs  of  all  logistical 
agencies,  serve  as  the  cornerstone 
upon  which  to  base  the  operational 
planning,  and  provide  continuity  sub- 
sequent to  transitioning  of  the  weap- 
on system  from  program/project  to 
functional  type  management. 

• Provide  the  logistician  with  the 
stature,  prestige  and  responsibility 
commensurate  with  his  government, 
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military  and  commercial  counter- 
parts, a consideration  which  is  long 
past  overdue  if  cost,  schedule  and 
performance  are  to  be  the  true  ob- 
jectives in  program/project  manage- 
ment. 

Logistics,  to  be  sure,  will  for  a 
considerable  time  period  remain  an 
art  rather  than  a science.  However, 
further  use  of  available  management 
principles  and  disciplines  could  im- 
prove its  effectiveness  considerably, 
when  they  are  applied  against  spe- 
cifics such  as  the  monetary,  stature 
and  responsibilities  referenced  previ- 
ously. An  all-out  research  effort  is 
needed  to  identify  additional  logistic 
requirements  reducible  to  factors  that 
are  computer  digestible.  Research  ef- 
forts in  the  use  of  computers  to  serve 
logistics  should  be  intensified;  espe- 
cially in  cost  estimation  and  early 
planning  and  requirements  determina- 
tion phase,  because  it  is  here  the  sup- 
port costs  might  well  decide  which 
weapon  system  or  which  concept  of 
support  is  acceptable  within  certain 
time  and  dollar  constraints. 

For  years  to  come,  much  profes- 
sional guessing  will  still  be  involved 
in  estimating  logistic  requirements 
across  the  board.  Some  of  these  esti- 
mates will  be  good  and  some  bad, 
with  costs  and  schedules  probably  be- 
ing the  most  nebulous.  Regardless  of 
what  is  done  to  improve  the  logistic 
posture,  the  job  will  get  done  in  the 
future  just  as  it  has  in  the  past,  but 
the  accomplishment  story  does  not 
stop  there.  While  we  like  to  think  we 
live  in  a mechanical  computerized 
age  of  pushbutton  capability,  if  we 
eliminate  the  human  determination  to 
get  the  job  done  regardless  or  in  spite 
of  conditions  our  electronic,  automatic, 
scientific  management  bubbles  would 
undoubtedly  burst.  That  is  not  to  say 
management  planning,  control  and  di- 
rection are  not  necessary  but,  hope- 
fully, it  is  to  identify  to  management 
at  all  levels  that  their  decisions  have 
far-reaching  effects  on  the  logistic  en- 
velope. They  should  demand  exhaus- 
tive logistic  inputs  to  all  plans  and 
deliberations,  with  detailed  considera- 
tion of  impacts  to  logistic  and  com- 
mitments as  to  acceptability  of  those 
impacts  by  a responsible  designated 
logistician.  If  this  is  not  done,  the 
logistic  requirement  you  don’t  foretell 
will  surface  downstream  and  cost  like 
hell,  in  dollars,  schedule  and  combat 
readiness  of  our  weapon  systems. 
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ity, White  Sands  Missile  Range,  N.M.; 
Capt.  Charles  R.  Lee,  Dir.  of  Sup- 
ply, Naval  Weapons  Center,  China 
Lake,  Calif.;  Capt.  Roland  Rieve 
(SC),  Dep.  Commander  (Planning  & 
Policy),  Naval  Supply  Systems  Com- 
mand; and  Capt.  Edward  M.  Sand- 
ers, Asst.  Commander  (Research  and 
Development),  Naval  Facilities  En- 
gineer Command  Headquarters, 
Washington,  D.C. 

DEPARTMENT  OF  THE 
AIR  FORCE 

Norman  S.  Paul,  Under  Secretary 
of  the  Air  Force,  has  announced  his 
resignation  to  become  effective  Sept. 
30,  1967.  The  President  has  nomi- 
nated Townsend  Hoopes,  Principal 
Dep.  Asst.  Secretary  of  Defense  (In- 
ternational Security  Affairs),  to  be 
Mr.  Paul’s  successor. 

Maj.  Gen.  Don  Coupland,  has  been 
assigned  as  Assistant  to  the  Comp- 
troller of  the  Air  Force.  Brig.  Gen. 
George  E.  Brown  relieves  Gen.  Coup- 
land as  Auditor  General,  in  the  Of- 
fice of  the  Air  Force  Comptroller. 

Maj.  Gen.  Donald  W.  Graham,  has 
been  assigned  as  Dir.,  Maintenance 
Engineering,  Air  Force  Logistics 
Command  Headquarters,  Wright- 
Patterson  AFB,  Ohio. 

The  following  assignments  have 
been  made  in  the  Air  Force  Systems 
Command: 

Brig.  Gen.  Harold  C.  Teubner,  Dep. 
Chief  of  Staff,  (Comptroller),  Hq, 
AFSC,  Andrews  AFB,  Md.;  Dr.  Alan 
M.  Lovelace,  Dir.,  Air  Force  Mate- 
rials Laboratory,  Wright-Patterson 
AFB,  Ohio;  Col.  Geoffrey  Cheadle, 
Director  of  Information,  Hq,  AFSC; 
Col.  M.  A.  Cristadoro,  Dep.  for  En- 
gineering, Aeronautical  Systems  Div., 
Wright-Patterson  AFB,  Ohio;  Col. 
Robert  W.  Dickerson,  Dep.  for  Com- 
munications, Electronic  Systems  Div., 
L.  G.  Hanscom  Field,  Mass.;  Col. 
Robert  A.  Duffy,  Dep.  for  Re-Entry 
Systems,  Space  and  Missile  Systems 
Organization,  Los  Angeles,  Calif.; 
Col.  Roy  E.  Guy,  Dep.  Dir.,  Policy 
and  Concepts  Planning,  Hq,  AFSC; 
Col.  Robert  D.  Hippert,  System  Pro- 
gram Dir.,  Advanced  Manned  Strate- 
gic Aircraft,  Aeronautical  Systems 
Div.;  Col.  T.  A.  Redfield,  Track  Direc- 
tor, Holloman  AFB,  N.M.;  and  Col. 
Lee  R.  Standifer,  Director,  Technol- 
ogy and  Subsystems,  Foreign  Tech- 
nology Div.,  Wright-Patterson  AFB 
Ohio. 
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The  Need  for  Professionalism 
in  Resource/Cost  Analysis 


Major  General  Wendell  E.  Carter,  USAF 


H Jarlv  in  1961  the  Secretary  of  De- 
fense recognized  the  need  to  manage 
the  vast  defense  effort  in  terms  of 
main  program  entities,  i.e.,  “output,” 
associating  each  “output”  with  all  of 
the  resource  “inputs,”  regardless  of 
Congressional  appropriations  used  to 
fund  these  resources.  Such  an  asso- 
ciation of  total  resource  requirements, 
with  a given  program  under  consid- 
eration, permits  the  performance  of 
cost-effectiveness  analysis  (or  cost- 
benefit  or  resource  analysis)  which, 
in  turn,  sharpens  the  judgment  of 
and  aids  the  decision  maker.  These 
considerations,  among  others,  pointed 
to  the  need  of  bridging  the  established 
planning  function,  performed  in 
terms  of  “output,”  with  the  budget 
function  performed  in  terms  of  “in- 
puts.” 

The  application  of  resource  analy- 
sis has  been  broadened  to  go  far  be- 
yond the  military.  The  President’s 
memorandum  to  the  Cabinet  in  August 
1965  and  the  implementing  Bureau 
of  the  Budget  Bulletin  66-3  estab- 
lished, throughout  the  Executive 
Branch  of  the  Government,  a Plan- 
ning-programming-budgeting  system 
incorporating  the  most  modem  man- 
agement techniques  now  used  in  Gov- 
ernment and  industry. 

The  application  of  resource  analy- 
sis is  not  limited  to  government  de- 
partments. Indeed  most  large  indus- 
trial concerns  and  the  rapidly 
expanding  research  community  have 
applied  such  techniques  for  many 
years  to  choose  among  risks,  effec- 
tiveness and  costs.  Senator  Hugh 
Scott  (R.-Pa.)  introduced  a bill  in 
the  89th  Congress,  and  re-introduced 
it  in  the  90th  Congress,  proposing 
that  the  President  appoint  a national 
commission  “to  study  and  recom- 
mend the  manner  in  which  modern 
systems  analysis  and  management 


techniques  may  be  utilized  to  resolve 
national  and  community  problems  in 
the  non-defense  section.” 

In  most  of  the  extensive  discus- 
sions of  systems  analysis  as  a tech- 
nique for  laying  out  the  facts  for  the 
decision  maker,  there  has  been  gen- 
erally an  implicit  assumption  that 
the  “cost”  side  of  cost/effectiveness 
analysis  is  easily  produced,  and  that 
the  major  problem  is  measuring  ef- 
fectiveness satisfactorily.  I agree 
with  the  latter  point,  but  believe  it  is 
time  to  emphasize  equally  the  prob- 
lems of  good  cost  or  resource  analy- 
sis. Good  resource  analysis  depends 
on  three  factors:  good  methods,  good 
data  and  good  people. 

With  the  advent  of  the  computer 
the  importance  of  good  methods  and 
good  data  received  considerable  at- 
tention. To  date,  however,  relatively 
little  has  been  said  about  increasing 
the  quality  of  the  most  important  of 
the  three  resources,  namely,  people. 

This  article  addresses  itself  to  this 
question  of  improving  the  quality 
among  these  personnel  and  in  the 
profession  as  a whole. 

1 1 would  seem  apparent  that  there 
is  a fundamental  requirement  for 
professionalism  in  all  areas  support- 
ing decisions  with  such  significant 
implications  as  our  national  security. 
As  application  of  systems  analysis 
techniques  is  extended  throughout 
activities  of  the  Federal  Government, 
to  many  state  and  local  governments, 
and  to  the  private  sector  of  the  econ- 
omy, it  becomes  obvious  that  there 
is  an  urgent  and  increasing  need  for 
professionalism  among  all  who  are 
performing  cost  analysis/cost  effec- 
tiveness analysis  as  elements  of  sys- 
tems analysis. 


There  are  many  definitions  of  pro- 
fessionalism. I will  state  the  one  that 
best  expresses  the  thought  I wish  to 
leave.  By  professionalism  I mean  “a 
calling  which  requires  specialized 
knowledge  and  often  long  and  inten- 
sive preparation,  including  instruc- 
tion in  skills  and  methods  as  well  as 
the  scientific,  historical,  or  scholarly 
principles  underlying  such  skills  and 
methods ; commits  its  members  to 
continued  study  and  to  a kind  of  work 
which  has  for  its  prime  purpose  the 
rendering  of  a special  service;  and 
maintains,  by  force  of  organization 
or  concerted  opinion,  high  standards 
of  achievements  and  of  conduct.” 

Specialized  Knowledge 

There  would  probably  be  little  dis- 
pute about  the  requirement  of  a very 
high  order  of  specialized  knowledge 
to  prepare  an  estimate  of  resources 
required  to  build  a Manned  Orbiting 
Laboratory,  or  a supersonic  trans- 
port in  an  international  competitive 
environment,  regardless  of  where  on 
the  government-industry  team  the 
analyst  may  be  sitting. 

That  a long  and  intensive  prepa- 
ration is  necessary  for  an  individ- 
ual to  qualify  to  make  such  an 
evaluation  and  analysis  is  not  so  im- 
mediately apparent.  Yet  these  quali- 
ties are  characteristics  of  effective 
performance  in  this  area. 

Practitioners,  who  are  acknowl- 
edged as  experts  by  their  compatri- 
ots, all  assert  that  good  resource/ 
cost  analysts  are  made  not  born. 
They  learn  largely  by  doing. 

Continued  Study 

Nothing  is  more  apparent  than  the 
need  for  continued  study  because 
we  have  an  exploding  requirement, 
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both  qualitative  and  quantitative,  for 
skilled  practitioners. 

As  to  whether  these  practitioners 
render  a special  service,  I think  it 
is  clear  that,  in  the  defense  environ- 
ment alone,  the  preparation  of  prop- 
er cost  estimates  and  effective  analy- 
sis of  cost  data,  as  a part  of  the  total 
analysis,  is  of  definite  importance  to 
the  entire  country.  This  is  true  if 
we  consider  that  proper  choice  of 
major  weapons,  proper  choice  of  con- 
tractors to  develop  and  produce  them, 
proper  choice  of  force  size  and  com- 
position of  forces,  not  to  mention  the 
billions  of  dollars  involved  each  year, 
are  fundamental  to  the  security  of 
the  country. 

One,  then,  must  note  the  spreading 
of  this  analytical  technique  to  all  Fed- 
eral governmental  activities  and  to 
many  state  and  local  communities, 
and  to  such  major  problem  areas  as 
urbanization,  transportation,  educa- 
tion, and  the  Great  Society  objectives. 
It,  then,  seems  clear  that  the  function 
of  providing  adequate  cost  estimates 
and  appropriate  analysis  of  such 
data  is  going  to  be  of  greater  and 
greater  importance  to  everyone  in 
the  United  States. 

Standards  of  Achievement 
and  Conduct 

There  is  a tremendous  growth  in 
the  requirement  for  skilled  re- 
source/cost analysis  personnel  in 
both  the  Government  and  industry. 
In  spite  of  the  obvious  need  for 
standards  which  identify  the  skills 
needed  by  a qualified  person,  there 
are  no  such  standards  within  the 
Civil  Service.  Neither  are  there  spe- 
cial job  titles  against  which  individ- 
uals can  be  recruited,  particularly 
those  from  outside  the  Government. 

Partly  as  a result  of  this,  argu- 
ments ensue  as  to  what  qualities  are 
required  in  prospective  employees  and 
what  achievements  represent  those  of 
good  practitioners.  There  is  no  orga- 
nization or  concerted  opinion  to  set 
standards  of  achievement  or  conduct. 

The  application  of  cost  analysis  to 
weapon  system  and  force  structure 
studies  is  young.  This  very  youth 
would  argue  for  an  organization  of 
professionals,  with  standards  for 
acceptance,  which  would  help  achieve 
maturity  and  credence. 

On  the  basis  of  foregoing,  it  would 
appear  that  rules  are  needed  to  estab- 


lish who  are  the  real  experts  in  re- 
source/cost analysis.  Agreement  is 
needed  on  basic  techniques  and  ap- 
proaches which  are  acceptable.  A 
broad  continuing  exchange  of  data 
and  information  on  good  techniques 
on  a professional  basis  is  necessary. 
In  the  long-term  interest  of  improv- 
ing the  profession,  there  is  a require- 
ment for  a method  of  committing  the 
members  of  the  cost  analysis  com- 
munity to  continued  study  and  recog- 
nition of  real  authority.  There  is  a 
need  for  an  organization  to  “let  in 
the  good  guys  and  keep  out  the  bad 
guys”  and  something  equivalent  to  a 
“white  hat”  for  the  good  guys — to 
maintain  by  force  of  organization  or 
concerted  opinion  high  standards  of 
achievement  and  conduct. 

he  growth  of  systems  analysis  as 
an  effective  tool  in  decision  making 
may  have  its  Achilles’  heel  in  the 
lack  of  professionalism  among  re- 
source/cost analysis  practitioners.  In 
cost-effectiveness  decisions,  an  in- 
formed knowledge  of  resources  re- 
quired may,  in  many  analyses,  be  the 
issue  on  which  the  decision  turns,  be 
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that  in  Government  or  industry,  in 
national  defense  or  international  re- 
lations, or  in  problems  facing  the 
Great  Society  objectives. 

I urge  those  who  are  fascinated  by 
the  techniques  of  systems  analysis  to 
take  more  interest  in  the  validity  of 
cost  information  which  feeds  analyt- 
ical processes.  I urge  those  who  prac- 
tice the  art  of  cost  analysis  to  pro- 
fessionalize this  art  as  fast  as 
possible.  If  this  is  the  wave  of  the 
future  in  decision  making,  it  must 
assure  that  the  best  ingredients  are 
available  to  contribute  to  the  best 
decisions. 


TACFIRE  Definition 
Phase  Contracts  Awarded 

Three  industrial  teams  have  been 
awarded  definition  phase  contracts  in 
the  Army’s  Tactical  Fire  Direction 
System  (TACFIRE)  program. 

The  three  teams  are  headed  by  Bur- 
roughs Corp.,  Paoli,  Pa.;  Litton  In- 
dustries, Van  Nuys,  Calif.;  and  IBM 
Corp.,  Gaithersburg,  Md.  The  five- 
month  study  contracts  are  valued  at 
$1  million  to  $1.5  million  each. 

TACFIRE  is  the  lead  system  of  the 
Army’s  overall  tactical  program  to 
exploit  the  new  technologies  of  data 
processing  and  subminiature  elec- 
tronics. This  program,  called  Auto- 
matic Data  Systems  within  the  Field 
(ADSAF),  is  directed  by  General 
Roger  M.  Lilly,  Commander  of  the 
Automatic  Data  Field  Systems  Com- 
mand, Fort  Bel  voir,  Va. 

TACFIRE  is  a digital  computer- 
based  system  which  will  be  designed 
to  enhance  the  supporting  fires  of  the 
field  artillery  by  full  or  partial  auto- 
mation of  certain  data-handling  func- 
tions heretofore  processed  manually. 
Significantly  increased  response  time 
and  accuracy  are  design  require- 
ments. 

TACFIRE  is  the  first  of  three 
ADSAF  systems  to  be  developed,  and 
its  general  purpose  hardware  will  be 
the  basis  for  equipping  other  tactical 
data  systems. 

The  Army  Electronics  Command, 
Fort  Monmouth,  N.J.,  is  furnishing 
procurement  and  technical  support  to 
the  TACFIRE  Project  Manager. 
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Contracts  of  $1,000,000  and  over 
awarded  during  the  month  of  July 
1967. 

DEFENSE  SUPPLY  AGENCY 

3 — The  Defense  Personnel  Support  Center, 
Philadelphia,  Pa.,  has  awarded  the  fol- 
lowing contracts  for  combat  boots : 

Endicott  Johnson  Corp.,  Endicott,  N.Y. 
$2,032,126.  268,800  pairs. 

H.  H.  Brown  Shoe  Co.,  Worcester,  Mass. 
$2,009,276.  262,732  pairs. 

Addison  Shoe  Corp.,  Wynne,  Ark.  $3,- 
346,498.  450,000  pairs. 

Genesco,  Inc.,  Nashville,  Tenn.  $1,795,- 
199.  240,000  pairs. 

International  Shoe  Co.,  St.  Louis,  Mo. 
$1,538,000.  200,000  pairs. 

Sportwelt  Shoe  Co.,  Nashua,  N.H.  $5,- 
745,853.  800,000  pairs. 

— The  Defense  Personnel  Support  Center, 
Philadelphia,  Pa.,  has  awarded  the  fol- 
lowing contracts  for  wind-resistant  poplin 
cloth : 

Burlington  Industries,  Cramerton,  N.C. 
$1,893,750.  2,500,000  linear  yards. 
Prestex,  Inc.,  New  York,  N.Y.  $1,712,- 
125.  2,225,000  linear  yards. 

B.  G.  Colton  & Co.,  New  York,  N.Y. 
$3,108,000.  4,000,000  linear  yards. 

— Hunter  Outdoor  Products,  Long  Island 
City,  N.Y.  $1,840,448.  253,132  mountain 

sleeping  bags.  Defense  Personnel  Support 
Center,  Philadelphia,  Pa. 

5 —  Hyster  Co.,  Portland,  Ore.  $1,876,392.  189 
fork  lift  trucks.  Defense  General  Supply 
Center,  Richmond,  Va. 

— Outboard  Marine  Corp.,  Waukegan,  111. 
$1,586,376.  1,200  centrifugal  pumps.  De- 

fense Construction  Supply  Center,  Colum- 
bus, Ohio. 

6 —  The  Defense  Personnel  Support  Center, 
Philadelphia,  Pa.,  has  awarded  the  fol- 
lowing contracts  for  men’s  polyester/wool 

Franklin  Clothes,  Woodbine,  N.J.  $2,- 
327,500.  100,000  coats. 

Marcie  Dale,  Inc.,  Atlantic  City,  N.J. 
$2,261,038.  112,770  coats. 

Merit  Clothing  Co.,  Mayfield,  Ky.  $3,- 
242,200.  130,000. 

Albert  Turner  & Co.,  New  York,  N.Y. 
$1,262,800.  55,000  coats. 

— West  Point  Pepperell,  Inc.,  New  York, 
N.Y.  $1,400,750.  1,300,000  yards  of  cot- 

ton duck  cloth.  Defense  Personnel  Sup- 
port Center,  Philadelphia,  Pa. 

— International  Textile  Products,  LaFollette, 
Tenn.  $1,385,743.  14,612  tent  liners.  De- 
fense Personnel  Support  Center,  Phila- 
delphia, Pa. 

— Valley  Metallurgical  Processing  Co., 
Essex,  Conn.  $1,346,354.  4,131,000  lbs. 

of  aluminum  powder.  Defense  General 
Supply  Center,  Richmond,  Va. 

— Aluminum  Co.  of  America,  Pittsburgh,  Pa. 
$3,272,062.  10,011,400  lbs.  of  aluminum 

powder.  Defense  General  Supply  Center, 
Richmond,  Va. 

12 —  W & S Garment  Mfg.  Co.,  Chicago,  111. 
$2,268,625.  861,920  cotton  mattress  covers. 
Defense  Personnel  Support  Center,  Phila- 
delphia, Pa. 

13 —  J.  P.  Stevens  & Co.,  New  York,  N.Y. 
$1,808,859.  599,000  linear  yards  of  tropical 
wool  cloth.  Defense  Personnel  Support 
Center,  Philadelphia,  Pa. 

17 — Camel  Mfg.  Co.,  Knoxville,  Tenn.  $1,- 
258,839.  5,719  kitchen  tents.  Defense  Per- 
sonnel Support  Center,  Philadelphia,  Pa. 


CONTRACT  LEGEND 
Contract  information  is  listed  in 
the  following  sequence:  Date — 
Company — Value — Material  or 
Work  to  be  Performed — Location 
Work  Performed  (If  different 
than  company  location) — Con- 
tracting Agency. 


DEFENSE  PROCUREMENT 


—Mobil  Oil  Corp.,  New  York,  N.Y.  $1,019,- 
000.  200,000  barrels  of  grade  DF-A  Arctic 
diesel  fuel.  Defense  Fuel  Supply  Center, 
Alexandria,  Va. 

24 —  Phipps  Product  Corp.,  Boston,  Mass.  $1,- 
414,542.  Various  quantities  of  petro-chemi- 
cals.  Defense  Fuel  Supply  Center,  Alex- 
andria, Va. 

— Burlington  Industries,  New  York,  N.Y. 
$3,703,590.  957,000  linear  yards  of  wool 

serge  cloth.  Defense  Personnel  Support 
Center,  Philadelphia,  Pa. 

25 —  Firestone  Tire  & Rubber  Co.,  Akron,  Ohio. 
$3,099,444.  760,251  liners  for  steel  helmets. 
Defense  Personnel  Support  Center,  Phila- 
delphia, Pa. 

28 — S.  I.  Handling  Systems,  Inc.,  Easton,  Pa. 
$2,410,850.  A mechanized  materials  han- 
dling system  for  the  Defense  Depot,  Mem- 
phis, Tenn.  Defense  Construction  Supply 
Center.  Columbus,  Ohio. 

— Lane  Myers  Co.,  Protection,  Kan.  $1,235,- 
675.  153,500  coils  of  concertina  barbed 

wire.  Defense  Construction  Supply  Center, 
Columbus,  Ohio. 

ARMY 

3 — Federal  Cartridge  Corp.,  Minneapolis, 
Minn.  $25,753,440.  Production  of  various 
small  arms  ammunition.  New  Brighton, 
Minn.  Ammunition  Procurement  & Supply 
Agency,  Joliet,  111. 

— Harvey  Aluminum  Sales,  Torrance,  Calif. 
$7,628,915.  Loading,  assembling  and  pack- 
ing medium  caliber  ammunition.  Milan, 
Tenn.  Ammunition  Procurement  & Sup- 
ply Agency,  Joliet,  111. 

— Savin  Bros.,  Inc.,  Bloomfield,  Conn.  $3,- 
733,162.  Construction  of  Black  Rock  Dam 
and  appurtenant  structures.  Near  Water- 
town  and  Thomaston,  Conn.  Engineer 
Dist.,  Waltham,  Mass. 

— Capital  Radio  Engineering  Institute, 
Washington,  D.C.  $1,500,000.  Classified 
services.  Electronics  Command,  Fort 
Monmouth,  N.J. 

6 —  Ryan  Aeronautical  Co.,  San  Diego,  Calif. 
$1,185,861.  Engineering  flight  services  for 
the  MQM-34D  target  guided  missile.  Mc- 
Gregor Range,  N.M.;  San  Diego;  Okinawa  ; 
Taiwan  and  Panama.  Army  Missile 
Command,  Huntsville,  Ala. 

7 —  Gibraltar  Mfg.  Co.,  Port  Huron,  Mich. 
$1,537,315.  Sprocket  tank  drives  for  M48 
and  M60  tanks.  Tank  Automotive  Com- 
mand, Warren,  Mich. 

— Rulon  Co.,  Aurora,  111.  $1,384,075.  Plunger 
body  assemblies  and  firing  pins  assemblies 
for  M48  fuzes.  Chicago,  111.  Ammunition 
Procurement  & Supply  Agency,  Joliet,  111. 

10 —  Mansfield  Tire  & Rubber  Co.,  Mansfield, 
Ohio.  $1,072,362.  Tires  for  ^-ton  trucks. 
Tank  Automotive  Command,  Warren,  Mich. 

11 —  International  Telephone  & Telegraph 

Corp.,  Nutley,  N.J.  $13,570,353.  $1,909,- 

221.  Radio  sets  and  tactical  antenna 
systems.  Clifton,  N.J.  Electronics  Com- 
mand, Philadelphia,  Pa. 

— H.  L.  Coble  Construction  Co.,  Montgomery, 
Ala.  $4,612,396.  Construction  of  300 
family  housing  units  at  Fort  Benning,  Ga. 
Engineer  Dist.,  Savannah,  Ga. 

12 —  Go  Corp.,  Adrian,  Mich.  $1,077,785.  Track 
assemblies  for  Ml  13  armored  personnel 
carriers.  Tank  Automotive  Command, 
Warren,  Mich. 

— Security  Construction  Co.,  Richmond,  Va. 
$5,248,000.  Construction  of  340  family 
housing  units  at  Fort  Meade,  Md.  Engi- 
neer Dist.,  Baltimore,  Md. 

13 —  C.  D.  Murray  Co.,  Syracuse,  N.Y.  $1,553,- 
850.  Construction  work  on  the  Cayuga 
Inlet  Local  Flood  Protection  Project. 
Ithaca,  N.Y.  Engineer  Dist.,  Buffalo,  N.Y. 

— Hansel  Phelps  Construction  Co.  and  Pen- 
ner  Construction,  Greeley,  Colo.  $2,049,- 
000.  Construction  of  a dining  hall  at  the 
Air  Force  Academy,  Colorado  Springs, 
Colo.  Engineer  Dist.,  Omaha,  Neb. 

— McDonnell  Co.,  St.  Louis,  Mo.  $2,500,000. 
Engineering  development  and  test  of  an 
anti-personnel  companion  round  for  the 
Dragon  weapon  system.  Titusville,  Fla. 
Army  Missile  Command,  Huntsville,  Ala. 


14 — Blount  Bros.,  Montgomery,  Ala.  $26,443,- 
000.  Work  on  the  Hannibal  Lock  and  Dam 
Project.  Hannibal,  Ohio  and  New  Martins- 
ville, W.  Va.  Engineer  Dist.,  Pittsburgh, 
Pa. 

— C.  W.  C.  Associates,  Union  dale,  N.Y.  $3,- 
472,694.  Rehabilitation  of  the  Combat 
Specialities  Training  Personnel  Center, 
Fort  Dix,  N.J.  Engineer  Dist.,  New  York, 
N.Y. 

— Prestolite  Co.,  Toledo,  Ohio.  $1,202,132. 
12-volt  storage  batteries.  Oklahoma  City, 
Okla.,  Vincennes,  Ind.,  and  East  Point,  Ga. 
Tank  Automotive  Command,  Warren, 
Mich. 

17 —  Atlas  Chemical  Co.,  Wilmington,  Del.  $1,- 
034,852.  TNT.  Chattanooga,  Tenn.  Am- 
munition Procurement  & Supply  Agency, 
Joliet,  111. 

— Bell  Helicopter  Co.,  Fort  Worth,  Tex. 
$31,410,889.  UH-1  helicopter  rotary  wing 
blades.  Aviation  Materiel  Command,  St. 
Louis,  Mo. 

18 —  Bizzack  Bros.,  and  Juett  Construction  Co., 
Frankfort,  Ky.  $1,733,956.  Relocation  of 
4.8  miles  of  Kentucky  Highway  Number 
76  including  the  construction  of  a 274-foot 
bridge  for  the  Green  River  Reservoir. 
Near  Campbellsville,  Ky.  Engineer  Dist., 
Louisville,  Ky. 

— Newport  News  Shipbuilding  & Drydock 
Co.,  Newport  News,  Va.  $2,984,230.  De- 
sign, manufacture  and  delivery  of  four 
hydraulic  turbines  for  the  Jones  Bluff  and 
Dam,  Ala.  Newport  News,  Va.  and  Ben- 
ton, Ala.  Engineer  Dist.,  Mobile,  Ala. 

20 —  Goodyear  Tire  & Rubber  Co.,  Akron,  Ohio. 
$4,161,065.  Pneumatic  tires.  Gadsden,  Ala. 
Tank  Automotive  Command,  Warren, 
Mich. 

— R.  E.  Dailey  & Co.,  Detroit,  Mich.  $2,- 
548,628.  Construction  of  outlet  works  and 
appurtenances  at  Paint  Creek  Reservoir, 
Ohio.  Engineer  Dist.,  Huntington,  W.  Va. 

21 —  R.  G.  LeTourneau,  Inc.,  Longview,  Tex. 
$4,807,600.  Metal  parts  for  750-lb.  bombs. 
Ammunition  Procurement  & Supply 
Agency,  Joliet,  111. 

— American  Machine  & Foundry  Co.,  Brook- 
lyn, N.Y.  $4,345,085.  Metal  parts  for  750- 
lb.  bombs.  Garden  City,  N.Y.  Ammunition 
Procurement  & Supply  Agency,  Joliet,  HI. 

— Bell  & Howell  Co.,  Chicago,  111.  $1,422,- 
900.  Time  fuze  metal  parts  for  60mm 
projectiles.  Ammunition  Procurement  & 
Supply  Agency,  Joliet,  111. 

— General  Motors,  Cleveland,  Ohio.  $28,- 
725,157.  Armored  reconnaissance/airborne 
assault  vehicles.  Army  Weapons  Command, 
Rock  Island,  111. 

— Western  Contracting  Corp.,  Sioux  City, 
Iowa.  $2,294,450.  Stage  II  construction 
of  Kaysinger  Bluff,  Mo.,  Dam  & Reservoir. 
Engineer  Dist.,  Kansas  City,  Mo. 

— United  Aircraft,  Stratford,  Conn.  $2,- 
923,844.  Detachable  pods  for  the  CH-54A 
Flying  Crane.  Aviation  Materiel  Com- 
mand, St.  Louis,  Mo. 

24 —  Hughes  Tool  Co.,  Culver  City,  Calif.  $1,- 
708,640.  Rotary  wing  blades  for  light 
observation  helicopters.  Aviation  Materiel 
Command,  St.  Louis,  Mo. 

— General  Construction  Co.,  Portland,  Ore. 
$1,016,000.  Work  on  the  Columbia  and 
Lower  Willamette  Rivers  Project.  Engi- 
neer Dist.,  Portland,  Ore. 

25 —  Harwell  Construction  Co.,  Orange,  Va. 
$1,134,285.  Construction  work  on  the 
Buckhannon  Flood  Protection  Project. 
Buckhannon,  W.  Va.  Engineer  Dist., 
Pittsburgh,  Pa. 

— L.  H.  Terry  Construction  Co.,  Louisville, 
Ky.  $1,955,098.  Work  on  the  Brookville 
Reservoir  Project,  Brookville,  Ind.  Engi- 
neer Dist.,  Lousville,  Ky. 

— Page  Airways,  Rochester,  N.Y.  $1,136,229. 
Services  and  materials,  for  a one  year 
period,  for  the  maintenance  of  military 
aircraft  and  supporting  equipment  of  the 
Army  Aviation  Detachment  at  the  Naval 
Air  Station,  Lakehurst,  N.J.  Aviation 
Materiel  Command,  St.  Louis,  Mo. 

26 —  Bulova  Watch  Co.,  Jackson  Heights,  N.Y. 
$1,359,721.  Fuzes  for  2.75-inch  rockets. 
Ammunition  Procurement  & Supply 
Agency,  Joliet,  111. 
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— Great  Lakes  Dredge  & Dock  Co.,  Cleve- 
land, Ohio.  $1,186,000.  Work  on  the 
Buffalo,  N.Y.,  Harbor  Project.  Engineer 
Dist.,  Buffalo,  N.Y. 

— Frix  & Foster  Construction  Co.,  Muskogee, 
Okla.  $1,221,318.  Work  on  the  Robert 
S.  Kerr  Lock  & Dam  Project.  Near  Keota, 
Okla.  Engineer  Dist.,  Tulsa,  Okla. 

—Remington  Arms  Co.,  Bridgeport,  Conn. 
$2,468,960.  7.62mm  cartridge  tracers.  $1,- 
019,096.  5.56mm  ball  cartridges  in  10- 

round  clips.  Frankford  Arsenal,  Philadel- 
phia, Pa. 

— Olin  Mathieson  Chemical  Corp.,  East 
Alton,  111.  $2,135,900.  7.62mm  cartridge 

tracers.  Frankford  Arsenal,  Philadelphia, 
Pa. 

— Olin  Mathieson  Chemical  Corp.,  New 
Haven,  Conn.  $3,405,132.  7.62mm  clipped 
cartridges.  Frankford  Arsenal,  Philadel- 
phia, Pa. 

27 —  Johnson  Bros.  Highway  & Heavy  Construc- 
tors and  D.  H.  Blattner  & Sons,  Litch- 
field, Minn.  $1,034,792.  Excavation  of 
a cut-off  trench  at  Chatfield  Dam  and 
Reservoir,  near  Denver,  Colo.  Engineer 
Dist.,  Omaha,  Neb. 

—Raytheon  Co.,  Andover,  Mass.  $1,220,000. 
Rebuild  stabilized  magnetron  assemblies 
for  the  Hawk  missile  system.  Army  Mis- 
sile Command,  Huntsville,  Ala. 

28 —  Baifield  Industries,  Carrollton,  Tex.  $2,- 

681,280.  155mm  cartridges  cases.  Shreve- 

port, La.  Ammunition  Procuement  & 
Supply  Agency,  Joliet,  111. 

— Kaiser  Jeep  Corp.,  Toledo,  Ohio.  $23,134,- 
615.  1%-ton  vehicles.  General  Purpose 
Vehicles  Project  Manager,  Warren,  Mich. 

— General  Electric,  Syracuse,  N.Y.  $2,030,- 
000.  Radar  sets.  Pittsfield,  Mass.,  and 
Syracuse.  Electronics  Command,  Fort 
Monmouth,  N.J. 

— Gregg,  Gibson  & Gregg,  Leesburg,  Fla. 
$1,799,322.  Construction  work  at  the  Cen- 
tal and  Southern  Florida  Flood  Control 
Project.  Orlando  and  Cocoa  Beach,  Fla. 
Engineer  Dist.,  Jacksonville,  Fla. 

- — R.  R.  Dawson  Bridge  Co.,  Bloomfield,  Ky. 
$1,240,612.  Green  River  Reservoir  Project. 
Campbellsville,  Ky.  Engineer  Dist.,  Louis- 
ville, Ky. 

31 — Honeywell,  Inc.,  Tampa,  Fla.  $7,645,261. 
Multiplexer  components  for  use  in  the 
Army  Area  Microwave  Relay  Communica- 
tions System.  Electronics  Command,  Fort 
Monmouth,  N.J. 

— Frequency  Engineering  Laboratories, 
Farmingdale,  N.J.  $2,841,900.  Compact 
light  relay  sets  for  ground  troops.  Elec- 
tronics Command,  Philadelphia,  Pa. 

— Polarad  Electronics  Corp.,  Long  Island 
City,  N.Y.  $1,743,000.  Signal  generators. 
Electronics  Command,  Philadelphia,  Pa. 

■ — Caterpiller  Tractor  Co.,  Peoria,  111.  $10,- 
180,730.  Diesel  engine  driven  tractors. 
Mobility  Equipment  Command,  Warren, 
Mich. 

— Machlett  Laboratories,  Inc.,  Stanford, 
Conn.  $8,975,477.  25mm  image  intensi- 
fier  assemblies.  Electronics  Command, 
Fort  Monmouth,  N.J. 

— A.  O.  Smith  Corp.,  Chicago,  111.  $6,843,- 
406.  Metal  parts  for  750-lb.  bombs.  Waco, 
Tex.  Ammunition  Procurement  & Supply 
Agency,  Joliet,  111. 

— Hanson  Machinery  Co.,  Tiffin,  Ohio.  $6,- 
177,911.  Five-ton  cranes.  Mobility  Equip- 
ment Command,  St.  Louis,  Mo. 

— Machlett  Laboratories,  Stamford,  Conn. 
$5,170,000.  Miniscopes  for  the  Night 
Vision  Program.  Electronics  Command, 
Fort  Monmouth,  N.J. 

— Koehring  Co.,  Newton,  Iowa.  $3,673,357. 
Ditching  machines.  Mobility  Equipment 
Command,  Warren,  Mich. 

— Elliott  Machine  Works,  Phoenix,  Ariz. 
$2,123,199.  Trailer  mounted  lubricating 
and  servicing  units.  Galion,  Ohio  and 
Phoenix.  Mobility  Equipment  Command, 
Warren,  Mich. 

— Southwest  Truck  Body  Co.,  St.  Louis,  Mo. 
$2,104,321.  Six-ton  semi-trailers.  West 
Plains,  Mo.  Tank  Automotive  Command, 
Warren,  Mich. 

— AVCO  Corp.,  Stratford,  Conn.  $1,823,999. 
First  stage  nozzles  for  T53  turbine  en- 
gines. Aviation  Materiel  Command,  St. 
Louis,  Mo. 

— Firestone  Tire  & Rubber  Co.,  Akron,  Ohio. 
Pneumatic  tires  for  earth  movers.  Des 
Moines,  Iowa.  Tank  Automotive  Command, 
Warren,  Mich. 

— Craftsman  Construction  Co.,  Denver,  Colo. 
$1,196,750.  Construction  of  a supply  and 
procurement  training  building  at  Lowry 
AFB,  Calif.  Engineer  Dist.,  Omaha,  Neb. 


NAVY 

3 — McDonnell-Douglas  Corp.,  St.  Louis,  Mo. 
$123,349,800.  Configuration  changes  in 
the  F-4E  aircraft.  Naval  Air  Systems 
Command. 

— Lockheed  Aircraft,  Burbank,  Calif.  $55,- 
027,050.  P3B  aircraft.  Naval  Air  Systems 
Command. 

— Sanders  Associates,  Nashua,  N.H.  $7,539,- 
480.  Electronic  equipment.  Naval  Air 
Systems  Command. 

— Litton  Systems,  Woodland  Hills,  Calif.  $4,- 
201,947.  Inertial  navigation  systems.  Naval 
Air  Systems  Command. 

— General  Motors,  Indianapolis,  Ind.  $1,- 
842,272.  Modification  of  a complete  gas 
generator  test  rig  for  theoretical  maxi- 
mum turbine  inlet  temperature.  Naval 
Air  Systems  Command. 

— International  Harvestor  Co.,  Melrose  Park, 
111.  $1,436,055.  Aircraft  towing  tractors. 
Naval  Air  Systems  Command. 

— Raytheon  Co.,  Lexington,  Mass.  $1,375,000. 
Sparrow  III  guided  missiles.  Lowell, 
Mass.  Naval  Air  Systems  Command. 

— Sanders  Associates,  Nashua,  N.H.  $1,078,- 
647.  Work  on  a classified  electronics  pro- 
gram. Naval  Air  Systems  Command. 

— Sanders  Associates,  Nashua,  N.H.  $1,026,- 
173.  Investigation,  test  and  evaluation  of 
current  and  future  destruct  techniques  and 
devices  and  related  problems.  Naval  Air 
Systems  Command. 

— National  Steel  & Shipbuilding  Co.,  San 
Diego,  Calif.  $24,838,900.  One  combat 
store  ship  (AFS).  Naval  Ship  Systems 
Command. 

— Teledyne,  Inc.,  Burlington,  N.J.  $11,177,- 
893.  Radio  transceivers,  control  units, 
reports  and  data.  Naval  Ship  Systems 
Command. 

— I.B.M.,  Owego,  N.Y.  $6,033,361.  Sonar 
equipment.  Naval  Ship  Systems  Com- 
mand. 

— Straza  Industries,  El  Cajon,  Calif.  $1,- 
879,560.  Submarine  mine  detection  sonar 
sets.  Naval  Ship  Systems  Command. 

— Sperry  Piedmont  Co.,  Charlottesville,  Va. 
$1,920,797.  Radar  sets.  Naval  Ship  Sys- 
tems Command. 

— Hughes  Aircraft,  Fullerton,  Calif.  $1,- 
209,300.  Beacon  video  processors,  asso- 
ciated hardware  and  software  for  use  with 
naval  tactical  data  systems  on  ships. 
Naval  Ship  Systems  Command. 

— Columbus  Milpar  & Mfg.  Co.,  Columbus, 
Ohio.  $6,474,780.  Fin  assemblies  for  the 
Mark  82,  500-lb.  bomb.  Navy  Ships  Parts 
Control  Center,  Mechanicsburg,  Pa. 

— American  Mfg.  Co.  of  Tex.,  Fort  Worth, 
Tex.  $3,864,000.  Mark  82,  500-lb.  empty 
bomb  bodies.  Navy  Ships  Parts  Control 
Center,  Mechanicsburg,  Pa. 

— Intercontinental  Mfg.  Co.,  Garland,  Tex. 
$1,091,141.  Mark  82,  500-lb.  empty  bomb 
bodies.  Navy  Ships  Parts  Control  Center, 
Mechanics,  Pa. 

— -Barrus  Construction  Co.,  Kingston,  N.C. 
$1,161,400.  Construction  of  an  aircraft 
parking  apron  at  the  Marine  Corps  Air 
Facility,  Jacksonville,  N.C.  Atlantic  Div., 
Naval  Facilities  Engineering  Command, 
Norfolk,  Va. 

— Dynelectron  Corp.,  Washington,  D.C.  $1,- 
999,288.  Data  processing  and  related 
work.  Point  Mugu,  Calif.  Navy  Pur- 
chasing Office,  Los  Angeles,  Calif. 

— Unitec  Industries,  Timonium,  Md.  $5,- 
669,095.  A mobile  electric  power  plant 
for  servicing  aircraft.  Washington,  D.C. 
Navy  Purchasing  Office,  Washington,  D.C. 

— Bendix  Corp.,  Mishawaka,  Ind.  $3,173,000. 
Continued  engineering  and  development 
in  the  conversion  of  the  Talos  Missile 
Telemetry  System.  Naval  Ordnance  Sys- 
tems Command. 

5 — Westinghouse  Electric,  Baltimore,  Md. 
$19,063,578.  Airborne  radar  sets.  Naval 
Air  Systems  Command. 

— Collins  Radio  Co.,  Cedar  Rapids,  Iowa. 
$6,667,185.  Airborne  communication,  navi- 
gation, and  identification  systems.  Naval 
Air  Systems  Command. 

— Bendix  Corp.,  Baltimore,  Md.  $4,590,782. 
Airborne  radio  receiver  transmitter  sets 
and  related  equipment.  Naval  Air  Systems 
Command. 

— Westinghouse  Electric,  Baltimore,  Md. 
$2,562,500.  Radar  sets  for  F-4D  aircraft. 
Naval  Air  Systems  Command. 

— Sundstrand  Corp.,  Rockford,  111.  $2,055,- 

370.  Constant  speed  drives  and  frequency 
control  boxes.  Naval  Air  Systems  Com- 
mand. 

— Sanders  Associates,  Inc.,  Nashua,  N.H. 


$1,364,000.  Classified  electronic  equipment. 
Naval  Air  Systems  Command. 

— North  American  Aviation,  Los  Angeles, 
Calif.  $1,126,592.  Lease  of  three  multi- 
engine  light  jet  aircraft  and  supporting 
material  and  services.  Naval  Air  Sys- 
tems Command. 

— Logicom,  Inc.,  San  Pedro,  Calif.  $3,560,- 
923.  Computer  programming  for  the  Fleet 
Computer  Programing  Center,  San  Diego, 
Calif.  Navy  Purchasing  Office,  Los  An- 
geles, Calif. 

— Lockheed  Electronics  Co.,  Watchung,  N.J. 
$1,050,000.  Design,  development  and  en- 
gineering for  service  use,  mandatory  im- 
provements for  gun  fire  control  system 
Mark  86  and  related  equipment.  Metuchen, 
N.J.  Naval  Ordnance  Systems  Command. 

— Lockheed  Missiles  & Space  Co.,  Sunny- 
vale. Calif.  $35,339,082.  Tactical  engi- 
neering services  in  support  of  the  fleet 
ballistic  missile  weapon  system.  Special 
Projects  Office. 

— Washington  Military  Systems,  Bethesda, 
Md.  $3,549,832.  Engineering  and  support 
services  for  fleet  ballistic  missile  weapon 
svstem  training  installations.  Special 
Projects  Office. 

— Interstate  Electronics  Corp.,  Anaheim, 
Calif.  $6,250,000.  Phase  Two  development 
of  Poseidon  fC-3)  Digital  Test  Instru- 
mentation Subsystem.  Special  Projects 
Office. 

6 —  Collins  Radio  Co.,  Cedar  Rapids,  Iowa. 
$5,971,028.  Communication,  navigation, 
identification  svstems  and  related  equip- 
ment. Naval  Air  Systems  Command. 

— LTV  Aerospace  Corp.,  Dallas,  Tex.  $5,- 

900.000.  Improvement  changes  to  extend 
the  service  life  of  RF-8A  aircraft.  Naval 
Air  Systems  Command. 

— McDonnell-Douglas,  St.  Louis,  Mo.  $5,- 
359,586.  Bomb  racks  and  related  equip- 
ment. Torrance,  Calif.  Naval  Air  Systems 
Command. 

— Sparton  Corn.,  Jackson,  Mich.  $2,885,873. 
Sonobuoys.  Naval  Air  Systems  Command. 

— Sanders  Associates,  Nashua,  N.H.  $1,- 
309,474.  Evaluate,  repair  and  modify  elec- 
tronic equipment.  Naval  Air  Systems 
Command. 

— General  Precision,  Little  Falls,  N.J.  $1,- 
161,750.  Airborne  navigation  sets.  Naval 
Air  Systems  Command. 

— Litton  Svstems,  Silver  Spring,  Md.  $1,- 
009,492.  Electronic  countermeasure  equip- 
ment. College  Park,  Md.  Naval  Air  Sys- 
tems Command. 

— General  Dynamics,  Pomona,  Calif.  $10,- 
000,000.  Production  of  Type  I guidance 
control  and  ordnance  sections  for  the 
Standard  Missile.  Naval  Ordnance  Sys- 
tems Command. 

— Goodyear  Aerospace  Corp.,  Akron,  Ohio. 
$8,996,273.  Production  of  Subroc  missiles 
and  related  equipment.  Naval  Ordnance 
Systems  Command. 

— General  Precision,  Glendale,  Calif.  $6,- 
000,000.  Production  of  ordnance  alteration 
kits  for  various  fire  control  systems  and 
for  MK  48  torpedoes.  Naval  Ordnance 
Systems  Command. 

— General  Precision,  Glendale,  Calif.  $2,- 

294.000.  Production  of  various  fire  control 
systems.  Naval  Ordnance  Systems  Com- 
mand. 

— Clevite  Corp.,  Cleveland,  Ohio.  $1,500,000. 
Research  and  development  of  the  comb 
filter  techniques  now  being  developed  for 
MK  48  torpedoes.  Naval  Ordnance  Systems 
Command. 

— Electronics  Communications,  Sarasota,  Fla. 
$2,441,723.  Radio  equipment.  Naval  Ship 
Systems  Command. 

7 —  Hughes  Aircraft,  Culver  City,  Calif.  $15,- 
000,000.  Incremental  funding  for  the 
Phoenix  missile  system.  Naval  Air  Sys- 
tems Command. 

— Lockheed  Aircraft,  Marietta,  Ga.  $6,847,- 
500.  Progressive  maintenance  on  Navy 
aircraft.  Naval  Air  Systems  Command. 

— Hayes  International  Corp.,  Birmingham, 
Ala.  $1,308,147.  Progressive  maintenance 
on  Navy  aircraft.  Naval  Air  Systems 
Command. 

— Westinghouse  Electric,  Baltimore,  Md. 
$1,800,000.  Incremental  research  and  de- 
velopment funding  for  prototype  models 
of  special  exercise  sections  for  MK  48 
torpedoes.  Naval  Ordnance  Systems  Com- 
mand. 

— General  Dynamics,  Pomona,  Calif.  $1,- 
000,000.  Materials,  labor,  services  and 
equipment  to  remove  and  replace  original 
roofing  and  to  install  automatic  roof  vents 
on  buildings  at  the  Naval  Industrial  Re- 
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serve  Ordnance  Plant,  Pomona,  Calif. 
Naval  Ordnance  Systems  Command. 

10 —  General  Electric,  Washington,  D.C.  $7,- 
300,234.  Phase  two  development  of  the 
Poseidon  missile  guidance  system.  Pitts- 
field, Mass.  Special  Projects  Office. 

— Sperry  Rand  Corp.,  St.  Paul,  Minn.  $1,- 
758,217.  Shipboard  remote-operated  switch- 
ing system  with  associated  data,  docu- 
mentation, training  and  spare  parts.  Naval 
Ship  Systems  Command. 

— Canadian  Commercial  Corp.,  Ottawa,  On- 
tario, Canada.  $1,286,148.  Overhaul  of 
Navy  aircraft.  Edmonton,  Alberta,  Can- 
ada. Naval  Air  Systems  Command. 

11 —  United  Aircraft,  East  Hartford,  Conn. 
$25,585,000.  J52-P-8A  engines.  Naval  Air 
Systems  Command. 

— Sperry  Rand  Corp.,  Great  Neck,  N.Y.  $10,- 

258.000.  A technical  assistance  program 
for  fleet  ballistic  missile  submarines.  Naval 
Ship  Systems  Command. 

— General  Dynamics,  Groton,  Conn.  $5,000,- 
000.  Materials  and  components  of  long 
lead  time  items  required  to  support  the 
conversion  of  nuclear  powered  fleet  bal- 
listic missile  submarines  to  include  a 
Poseidon  missile  capability.  Naval  Ship 
Systems  Command. 

— Sperry  Rand  Corp.,  Univac  Div.,  St.  Paul, 
Minn.  $4,372,575.  Computers  with  periph- 
eral equipment  and  engineering  services 
for  ships.  Naval  Ship  Systems  Command. 

12 —  Northwest  Marine  Iron  Works,  Portland, 
Ore.  $1,248,175.  Regular  overhaul  of  the 
landing  ship,  dock  USS  Gunston  Hall 
(LSD-5).  Supervisor  of  Shipbuilding, 
Thirteenth  Naval  Dist.,  Seattle,  Wash. 

13 —  Westinghouse  Electric,  West  Mifflin,  Pa. 
$11,356,606.  Nuclear  propulsion  research 
and  development.  Naval  Ship  Systems 
Command. 

— Sperry  Rand  Corp.,  Syosset,  N.Y.  $2,- 

190.000.  Two  navigational  trainers  for 
fleet  ballistic  missile  weapon  systems. 
Special  Projects  Office. 

14 —  General  Electric,  Schenectady,  N.Y.  $22,- 
188,372.  Nuclear  propulsion  components. 
Naval  Ship  Systems  Command. 

— Sperry  Rand  Corp.,  Syosset,  N.Y.  $4,- 
001,444.  Repair  and  modification  of  a 
quantity  of  fleet  ballistic  missile  naviga- 
tion subsystem  components.  Naval  Ship 
Systems  Command. 

— United  Aircraft,  Stratford,  Conn.  $3,- 

300.000.  Long  lead  time  effort  and  ma- 
terials for  HH-53C  helicopters  for  the  Air 
Force.  Naval  Air  Systems  Command. 

— Allied  Mechanical  Contractors,  Chula 
Vista,  Calif.  $1,089,827.  Construction  of 
a central  boiler  plant  and  replacement  of 
steam  distribution  branch  lines  at  the 
Long  Beach,  Calif.,  Naval  Station.  South- 
west Div.,  Naval  Facilities  Engineering 
Command,  San  Diego,  Calif. 

— General  Dynamics,  Quincy,  Mass.  $5,400,- 
000.  Development  and  production  pro- 
posals for  general  purpose  amphibious  as- 
sault ships  (LHA).  Naval  Ship  Systems 
Command. 

— Litton  Industries,  Culver  City,  Calif.  $6,- 

400.000.  Development  and  production  pro- 
posals for  general  purpose  amphibious 
assualt  ships  (LHA).  Naval  Ship  Systems 
Command. 

— Newport  News  Shipbuilding  & Dry  Dock 
Co.,  Newport  News,  Va.  $8,200,000.  De- 
velopment and  production  proposals  for 
general  purpose  amphibious  assault  ships 
(LHA).  Naval  Ship  Systems  Command. 

17 —  Norris  Industries,  Los  Angeles,  Calif. 
$6,798,963.  Steel  cartridge  cases.  Navy 
Ships  Parts  Control  Center,  Mechanics- 
burg,  Pa. 

— M.I.T.,  Cambridge,  Mass.  $4,861,800.  De- 
velopment of  the  Poseidon  (C-3)  missile 
guidance  system.  Special  Projects  Office. 

— General  Precision,  Riverdale,  Md.  $3,- 
295,032.  Prototype  of  a P3B  flight  simu- 
lator. Naval  Training  Device  Center, 
Orlando,  Fla. 

18 —  Raytheon  Co.,  Sudbury,  Mass.  $15,836,520. 
Development  of  the  Poseidon  (C-3)  missile 
guidance  system.  Special  Projects  Office. 

— Sperry  Rand  Corp.,  Syosset,  N.Y.  $2,- 

700.000.  Technical  assistance  in  support 

of  the  navigation  subsystems  on  nuclear 

powered  fleet  ballistic  missile  submarines. 
Naval  Ship  Systems  Command. 

— General  Dynamics,  Pomona,  Calif.  $2,- 

400.000.  Ordnance  alterations  for  Terrier 

and  Tartar  missiles.  Naval  Ordnance  Sys- 
tems Command. 

— Sperry  Rand  Corp.,  Long  Island  City,  N.Y. 
$1,174,397.  Production  of  MK  118  MOD  2 
and  MK  119  MOD  3 guided  missile  systems 


computers  for  Terrier  and  Tartar  missiles. 
Naval  Ordnance  Systems  Command. 

19 — Grumman  Aircraft  Engineering  Corp., 
Bethpage,  N.Y.  $3,465,000.  Construction 
of  an  anechoic  chamber  at  the  Naval 
Weapons  Industrial  Reserve  Plant,  Cal- 
verton,  N.Y.  Naval  Air  Systems  Com- 
mand. 

— General  Dynamics,  Pomona,  Calif.  $3,- 
685,666.  Continue  research  and  develop- 
ment on  the  Standard  ARM  missile.  Naval 
Air  Systems  Command. 

21 — General  Dynamics,  Quincy,  Mass.  $63,- 
177,118.  Construction  of  two  replenish- 
ment oilers.  Naval  Ship  Systems  Com- 
mand. 

24 — Mike  Bradford  & Co.,  Miami,  Fla.  $2,- 
000,000.  Construction  of  a test  facility  at 
the  Naval  Ship  Research  & Development 
Center,  Washington,  D.C.  Chesapeake  Div., 
Naval  Facilities  Engineering  Command, 
Washington,  D.C. 

— Talley  Industries,  Mesa,  Ariz.  $1,979,093. 
Bomb  ejector  racks.  Naval  Air  Systems 
Command. 

26 —  Aerojet  General,  Sacramento,  Calif.  $10,- 
431,707.  Production  of  MK  56  mines. 
Naval  Ordnance  Systems  Command. 

— Sperry  Rand  Corp.,  Great  Neck,  N.Y. 
$4,000,000.  Fire  control  systems  for  Terrier 
missiles.  Naval  Ordnance  Systems  Com- 
mand. 

— Lockheed  Aircraft,  Burbank,  Calif.  $2,- 

440.500.  Classified  work.  Naval  Air  Sys- 
tems Command. 

— United  Aircraft,  East  Harford,  Conn. 
$2,256,577.  Modification  kits  used  to  sup- 
port TF30-P-3  aircraft  engines.  Aviation 
Supply  Office,  Philadelphia,  Pa. 

— Todd  Shipyards,  San  Pedro,  Calif.  $1,610,- 
519.  Regular  overhaul  of  the  attack 
transport  USS  Bexar  (APA-237).  Super- 
visor of  Shipbuilding,  Eleventh  Naval  Dist., 
Long  Beach,  Calif. 

— Riha  Construction  Co.,  La  Mesa,  Calif. 
$1,342,000.  Construction  of  an  outpatient 
clinic  at  the  Naval  Hospital,  San  Diego, 
Calif.  Naval  Facilities  Engineering  Com- 
mand. 

— Kennedy  Van  Saun,  Danville,  Pa.  $1,115,- 
808.  MK  36  projectiles  for  50  caliber  guns. 
Navy  Ships  Parts  Control  Center,  Mechan- 
icsburg.  Pa. 

27 —  North  American  Aviation,  Anaheim,  Calif. 
$1,393,000.  Operation  and  maintenance  of 
Government-furnished  Ships  Inertial  Navi- 
gation System  equipment.  Naval  Ship 
Systems  Command. 

— Kaiser  Aluminum  & Chemical  Sales,  Hale- 
thorpe,  Md.  $5,958,445.  AM2  aluminum 
airfield  landing  mats.  Naval  Air  Engi- 
neering Center,  Philadelphia,  Pa. 

28 —  General  Electric,  Washington,  D.C.  $35,- 

403.000.  Fire  control  and  support  equip- 
ment for  Poseidon  missiles.  Pittsfield, 
Mass.  Special  Projects  Office. 

— Wiley  Mfg.  Co.,  Port  Deposit,  Md.  $2,- 

798.500.  Construction  of  two  100-ton 
floating  cranes.  Naval  Facilities  Engineer- 
ing Command. 

— Peterson  Builders,  Sturgeon  Bay,  Wis. 
$2,021,153.  Construction  of  a wooden- 
hulled coastal  minesweeper.  Naval  Ship 
Systems  Command. 

— P.M.I.  Corp.,  Rancho  Cordova,  Calif.  $1,- 
405,526.  Modifications  to  heating  systems 
at  Naval  Air  Station,  Lemoore,  Calif. 
Naval  Facilities  Engineering  Command. 

— Northwest  Marine  Iron  Works,  Portland, 
Ore.  $1,669,565.  Modification  of  the  ad- 
vanced instrumentation  ship  USNS  Gen- 
eral Hoyt  S.  Vandenberg.  Supervisor  of 
Shipbuilding,  Eighth  Naval  Dist.,  New 
Orleans,  La. 

28 — Logistic  Services  Corp.,  Palo  Alto,  Calif. 
$3,740,000.  Relocation  of  communication 
facilities  at  the  Naval  Radio  Station, 
Sugar  Grove,  W.  Va.  Chesapeake  Div., 
Naval  Facilities  Engineering  Command, 
Washington,  D.C. 

— Texas  Instruments,  Dallas,  Tex.  $2,053,- 
650.  Submarine  data  gathering  equipment 
and  applicable  data.  Naval  Ship  Systems 
Command. 

AIR  FORCE 

5 — Aerospace  Corp.,  El  Segundo,  Calif.  $23,- 

320.000.  Scientific,  engineering  and  tech- 
nical services  in  support  of  space  and 
ballistic  missile  programs.  Space  Systems 
Div.,  (AFSC),  Los  Angeles,  Calif. 

— Vitro  Corp.  of  America,  Eglin  AFB,  Fla. 
$10,195,179.  Management  and  operation 
of  the  Eglin  Test  Ranges.  Air  Proving 
Ground  Center,  Eglin  AFB,  Fla. 

— Adventure  Line  Mfg.  Co.,  Parsons,  Kan. 


$2,450,000.  Production  of  bomb  compo- 
nents. Aeronautical  Systems  Div.,  (AFSC), 
Wright-Patterson  AFB,  Ohio. 

— Westinghouse  Electric,  Baltimore,  Md. 
$1,559,725.  Production  of  teletype  equip- 
ment. Electronic  Systems  Div.,  (AFSC), 
L.  G.  Hanscom  Field,  Mass. 

— General  Electric,  Cincinnati,  Ohio.  $1,- 
330,815.  Production  of  spare  parts  for 
J-79  aircraft  engines.  Oklahoma  City  Air 
Materiel  Area,  (AFLC),  Tinker  AFB, 
Okla. 

— Sargent  Fletcher  Co.,  El  Monte,  Calif. 
$2,004,362.  Production  of  external  fuel 
tanks  for  F-5  aircraft.  $1,022,785.  Pro- 
duction of  aircraft  bomb  and  rocket  racks. 
Aeronautical  Systems  Div.,  (AFSC), 
Wright-Patterson  AFB,  Ohio  . 

6 — Tumpane  Co.,  Los  Angeles,  Calif.  $3,410,- 
204.  Annual  maintenance  and  operations 
services  at  Los  Angeles  Air  Force  Station. 
El  Segundo,  Calif.  Headquarters,  6592nd 
Support  Group,  Los  Angeles,  Calif. 

— International  Telephone  & Telegraph 
Corp.,  Nutley,  N.J.  $1,767,946.  Produc- 
tion of  spare  parts  for  LORAN  naviga- 
tional sets.  Warner-Robins  Air  Materiel 
Area,  (AFLC),  Robins  AFB,  Ga. 

— Schoonmaker  Co.,  Sausalito,  Calif.  $1,- 
750,200.  Production  of  electrical  gen- 
erator sets.  Sacramento  Air  Materiel 
Area,  (AFLC),  McClellan  AFB,  Calif. 

— Boeing  Co.,  Wichita,  Kan.  $1,073,880. 
Engineering  support  services  for  the  B- 
52  fleet.  Oklahoma  City  Air  Materiel  Area, 
(AFLC),  Tinker  AFB,  Okla. 

— Collins  Radio  Co.,  Cedar  Rapids,  Iowa. 
$1,400,000.  Production  of  airborne  elec- 
tronic direction  finder  equipment.  Aero- 
nautical Systems  Div.,  (AFSC),  Wright- 
Patterson  AFB,  Ohio. 

— Northrop  Corp.,  Hawthorne,  Calif.  $26,- 
501,773.  Production  of  T-38  aircraft  and 
related  equipment.  Aeronautical  Systems 
Div.,  (AFSC),  Wright-Patterson  AFB, 
Ohio. 

— Aerojet  General,  Downey,  Calif.  $3,330,- 
229.  Production  of  bombs  and  related 
equipment.  Aeronautical  Systems  Div., 
(AFSC),  Wright-Patterson  AFB,  Ohio. 

— General  Electric,  West  Lynn,  Mass.  $1,- 
989,622.  Gyroscope  components  for  F-lll 
aircraft.  Aernautical  Systems  Div., 
(AFSC),  Wright-Palterson  AFB,  Ohio. 

— AVCO  Corp.,  Richmond,  Ind.  $2,600,000. 
Production  of  fuzes  for  aircraft  ordnance. 
Aeronautical  Systems  Div.,  (AFSC), 
Wright-Patterson  AFB,  Ohio. 

10 — General  Dynamics,  Fort  Worth,  Tex.  $1,- 

935.000.  Inspection  and  repair  of  B-58 
aircraft.  Waco,  Tex.  San  Antonio  Air 
Materiel  Area,  (AFLC),  Kelly  AFB,  Tex. 

— Lockheed  Aircraft,  Jamaica,  N.Y.  $1,553,- 
108.  Inspection  and  repair  of  C-121  air- 
craft. Sacramento  Air  Materiel  Area, 
(AFLC),  McClellan  AFB,  Calif. 

12—  R.C.A.,  Camden,  N.J.  $12,957,245.  Op- 
eration, maintenance  and  logistic  support 
of  the  White  Alice  Communications  Sys- 
tem for  FY  1968.  Anchorage,  Alaska. 
Sacramento  Air  Materiel  Area,  (AFLC), 
McClellan  AFB,  Calif. 

— General  Electric,  Philadelphia,  Pa.  $17,- 

620.000.  Research  and  development  on  the 
Mark  12  re-entry  system.  Space  and 
Missile  Systems  Organization,  (AFSC), 
Los  Angeles,  Calif. 

13 —  R.C.A.,  Moorestown,  N.J.  $4,629,000.  De- 
pot level  maintenance  of  instrumentation 
radars  for  FY  1968.  Air  Force  Eastern 
Test  Range,  Patrick  AFB,  Fla. 

— General  Electric,  Syracuse,  N.Y.  $9,054,- 
000.  Operation  and  maintenance  of  space- 
track  facilities.  Shemya,  Alaska.  Sacra- 
mento Air  Materiel  Area,  (AFLC),  Mc- 
Clellan AFB,  Calif. 

— Oregon  Technical  Products,  Grants  Pass, 
Ore.  $1,340,857.  Bomb  ejector  racks. 
Aeronautical  Systems  Div.,  (AFSC), 
Wright-Patterson  AFB,  Ohio. 

— R.C.A.,  Moorestown,  N.J.  $2,210,500.  FY 
1968  operation  and  maintenance  of  the 
Moorestown  space  track  facility.  Sacra- 
mento Air  Materiel  Area,  (AFLC),  Mc- 
Clellan AFB,  Calif. 

14 —  Boeing  Co.,  Renton,  Wash.  $1,444,560. 
Modification  of  EC-135  aircraft.  Oklahoma 
City  Air  Materiel  Area,  (AFLC),  Tinker 
AFB,  Okla. 

— LTV  Electrosystems,  Greenville,  Tex.  $2,- 
394,933.  Inspection  and  repair  of  T and 
TF-102  aircraft.  Greenville,  S.C.  San 
Antonio  Air  Materiel  Area,  (AFLC), 
Kelly  AFB,  Tex. 

17 — Hayes  International  Corp.,  Birmingham, 
Ala.  $3,206,272.  Inspection  and  repair 
of  C-124  aircraft.  Warner  Robins  Air 
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Materiel  Area,  (AFLC),  Robins  AFB,  Ga. 

— Philco-Ford  Corp.,  Philadelphia,  Pa.  $1,- 
724,700.  Production  of  communications 
equipment.  Oklahoma  City  Air  Materiel 
Area,  (AFLC),  Tinker  AFB,  Okla. 

— General  Motors,  Indianapolis,  Ind.  $1,- 
930,423.  Production  of  T-56  engine  com- 
ponents. Oklahoma  City  Air  Materiel 
Area,  (AFLC),  Tinker  AFB,  Okla. 

18 —  Radiation,  Inc.,  Melbourne,  Fla.  $3,791,595. 
Testing,  engineering  and  production  of 
an  airborne/ground  data  relay  system. 
Palm  Bay,  Fla.  Electronic  Systems  Div., 
(AFSC),  L.  G.  Hanscom  Field,  Mass. 

19—  TRW,  Inc.,  Los  Angeles,  Calif.  $2,074,500. 
Research,  development,  fabrication  and 
manufacture  of  launch  and  orbital  equip- 
ment for  the  VELA  satellite  program 
launch  vehicle.  Space  & Missile  Systems 
Organization,  (AFSC),  Los  Angeles,  Calif. 

— Sylvania  Electric  Products,  Needham 
Heights,  Mass.  $3,936,984.  Support  of  a 
ground  electronics  system.  Space  & Mis- 
sile Systems  Organization,  (AFSC),  Los 
Angeles,  Calif. 

— International  Aerospace  Services,  Charles- 
ton, S.C.  $1,052,123.  Inspection  and  re- 
pair of  C-124  aircraft.  Warner  Robins 
Air  Materiel  Area,  (AFLC),  Robins  AFB, 
Ga. 

20 —  Honeywell,  Inc.,  Hopkins,  Minn.  $7,000,- 
000.  Production  of  land  mines  and  asso- 
ciated equipment.  Aeronautical  Systems 
Div.,  (AFSC),  Wright-Patterson  AFB, 
Ohio. 

— Perkin  Elmer  Corp.,  Norwalk,  Conn.  $2,- 
000,000.  Manufacture  of  laser  reconnais- 
sance sets.  Aeronautical  Systems  Div., 
(AFSC),  Wright-Patterson  AFB,  Ohio. 

— Garrett  Mfg.  Ltd.,  Rexdale,  Ontario,  Can- 
ada. $1,208,768.  Production  of  pressure 
temperature  tests  sets  used  in  support 
of  various  aircraft.  San  Antonio  Air 
Materiel  Area,  (AFLC),  Kelly  AFB,  Tex. 

21—  Boeing  Co.,  Seattle,  Wash.  $2,160,048. 
Design,  fabrication,  assembly,  checkout 
and  testing  of  Minuteman  equipment. 
Space  and  Missile  Systems  Organization, 
(AFSC),  Los  Angeles,  Calif. 

24 —  Hughes  Aircraft,  Los  Angeles,  Calif.  $4,- 
727,456.  Manufacture  of  electronic  spare 
parts.  El  Segundo,  Calif.  Warner  Robins 
Air  Materiel  Area  (AFLC),  Robins  AFB, 
Ga. 

25 —  Lockheed  Aircraft,  Sunnyvale,  Calif.  $1,- 

500.000.  Work  on  a satellite  control  fa- 
cility. Space  and  Missile  Systems  Organi- 
zation, (AFSC),  Los  Angeles,  Calif. 

— Honeywell,  Inc.,  Hopkins,  Minn.  $4,370,- 
731.  Production  equipment  for  aircraft 
ordnance  production.  Aeronautical  Sys- 
tems Div.,  (AFSC),  Wright-Patterson 
AFB,  Ohio. 

— McDonnell -Douglas  Corp.,  Tulsa,  Okla. 
$1,187,400.  Installation  of  modification 
kits  in  RB-66B  aircraft.  Warner  Robins 
Air  Materiel  Area,  (AFLC),  Robins  AFB, 
Ga. 

26—  Burroughs  Corp.,  Paoli,  Pa.  $1,440,400. 
Back-up  Interceptor  Control  (BUIC)  site 
activation  and  related  services.  Electronics 
Systems  Div.,  (AFSC),  L.  G.  Hanscom 
Field,  Mass. 

— General  Dynamics,  Fort  Worth,  Tex.  $2,- 

880.000.  Manufacture  of  pylon  assemblies 
for  F-lll  aircraft.  Sacramento  Air  Ma- 
teriel Area,  (AFLC),  McClellan  AFB, 
Calif. 

— General  Electric,  Evendale,  Ohio.  $4,323,- 
996.  Major  facilities  expansion  in  support 
of  J-79  engine  production.  Aeronaltical 
Systems  Div.,  (AFSC),  Wright-Patterson 
AFB,  Ohio. 

— McDonnell-Douglas  Corp.,  St.  Louis,  Mo. 
$1,200,000.  Re-entry  vehicle  feasibility 
flight  test  program.  Space  and  Missile 
Systems  Organization,  (AFSC),  Los  An- 
geles, Calif. 

— Boeing  Co.,  Seattle,  Wash.  $5,000,000. 
Installation  of  antenna  systems.  Rapid 
City,  S.D.  Space  and  Missile  Systems  Or- 
ganization, (AFSC),  Los  Angeles,  Calif. 

27 —  North  American  Aviation,  Anaheim,  Calif. 
$18,666,441.  Design  and  development  of 
a post  boost  control  system  for  the  Min- 
uteman missile.  Space  & Missile  Systems 
Organization,  (AFSC),  Los  Angeles,  Calif. 

— Chicago  Aerial  Industries,  Barrington,  111. 
$2,720,620.  Production  of  camera  sys- 
tems and  lens  cones.  Aeronautical  Systems 
Div.,  (AFSC),  Wright-Patterson  AFB, 
Ohio. 

— Curtiss-Wright  Corp.,  Wood-Ridge,  N.J. 
$1,271,149.  Production  of  aircraft  engine 
components.  San  Antonio  Air  Materiel 
Area,  (AFLC),  Kelly  AFB,  Tex. 

— International  Telephone  & Telegraph  Serv- 


ices, Paramus,  N.J.  $1,245,000.  Manage- 
ment, maintenance  and  operation  of  Air 
Force  Plant  42  in  Palmdale,  Calif.  Air 
Force  Flight  Test  Center,  Edwards  AFB, 
Calif. 

28 — Systems  Development  Corp.,  Santa  Monica, 
Calif.  $14,389,265.  Computer  program  up- 
dating and  preparation  of  system  training 
programs.  Sacramento  Air  Materiel  Area, 
(AFLC),  McClellan  AFB,  Calif. 

— Electronic  Communications,  Inc.,  St. 
Peterburg,  Fla.  $3,363,133.  Manufacture 
of  electronic  equipment  for  installation 
on  EC-135  aircraft.  Warner-Robins  Air 
Materiel  Area,  (AFLC),  Robins  AFB,  Ga. 

— AVCO  Corp.,  Wilmington,  Mass.  $1,698,- 
000.  Work  on  a ballistic  re-entry  vehicle 
program.  Space  and  Missile  Systems  Or- 
ganization. (AFSC),  Los  Angeles,  Calif. 

— Aerodex,  Inc.,  Miami,  Fla.  $1,438,699. 
Overhaul  of  R-4360  reciprocating  aircraft 
engines.  San  Antonio  Air  Materiel  Area, 
(AFLC),  Kelly  AFB,  Tex. 

31 — Philco-Ford  Corp.,  Palo  Alto,  Calif.  $1,- 

500,000.  Work  on  a ground  to  space 
communications  system.  Space  and  Missile 
Systems  Organization,  (AFSC),  Los  An- 
geles, Calif. 

OFF-SHORE  PROCUREMENT 

The  following  contracts  were  awarded  by 
the  U.S.  Procurement  Center,  Frankfurt, 
Germany,  on  June  30: 

— Federal  Republic  of  Germany,  Bundesamt 
fuer  Wehrtechnik  und  Beschaffung, 

Koblenz,  Germany.  $8,390,658.  20mm 

guns  and  accessories.  Dusseldorf,  Ger- 
many. 

— Federal  Republic  of  Germany,  Bundesamt 
fuer  Wehrtechnik  und  Beschaffung, 

Koblenz,  Germany.  $15,453,052.  20mm 

ammunition.  Dusseldorf,  Germany. 

— Ford-Werke  AG,  Koeln,  Germany.  $1,099,- 
764.  Vehicles  and  equipment.  Kent,  Ohio. 

— Jugoexport,  Belgrade,  Yugoslavia.  $1,- 
588,  383.  Household  furniture. 


Three  Navy  Research 
Centers  Established 

The  U.S.  Navy  created  three  new 
research  centers  July  1 in  a move  to 
improve  application  of  technology  to 
naval  warfare  problems. 

The  new  centers,  formed  from  ex- 
isting centers  and  laboratories  in 
California,  are: 

• Naval  Command  Control  Com- 
munications Laboratory  Center  (NC- 
CCLC),  San  Diego,  created  from  the 
Navy  Electronics  Laboratory  (less 
its  Underseas  Technology  Director- 
ate). 

• Naval  Underseas  Warfare  Cen- 
ter (NUWC),  Pasadena,  made  up  of 
Pasadena  Annex  of  the  China  Lake 
Naval  Ordnance  Test  Station  and 
several  of  its  auxiliary  sites,  and  the 
Underseas  Technology  Directorate  of 
the  Navy  Electronics  Laboratory. 

• Naval  Weapons  Center  (NWC), 
China  Lake,  established  from  the 
Naval  Ordnance  Test  Station,  China 
Lake,  and  the  Naval  Ordnance  Labor- 
atory, Corona.  The  Corona  portion  is 
called  the  Naval  Weapons  Center  Co- 
rona Laboratories. 

Commander  of  the  NCCCLC  is 
Captain  William  R.  Boehm.  The  NU- 
WC commander  is  Captain  Grady  H. 
Lowe,  who  is  also  acting  commander 
of  the  NWC. 


NSIA  Symposium 
Looks  to  the  Future 

“National  Research  and  Develop- 
ment for  the  1970s”  will  be  the  theme 
for  the  third  biennial  symposium, 
sponsored  by  the  Research  and  De- 
velopment Advisory  Committee  of 
the  National  Security  Industrial  As- 
sociation (NSIA).  The  conference,  to 
be  held  in  Washington,  D.C.,  Oct. 
18-19,  will  feature  high-level  speakers 
from  the  research  and  development 
community  of  the  Government,  indus- 
try and  the  academic  world. 

There  will  be  four  sessions  in  the 
two-day  meeting  covering  the  follow- 
ing subjects: 

• The  widening  objectives  of  re- 
search and  development  in  the  1970s. 

• Technology  forecasting  and  re- 
search and  development  planning. 

• Institutions  of  the  future. 

• Methodology  for  national  re- 
search and  development  programs. 

The  social  aspects  of  the  meeting 
will  include  two  luncheons  and  a ban- 
quet. The  evening  function  will  fea- 
ture a prominent  speaker. 

For  registration  and  additional  in- 
formation, the  contact  is: 

Paul  A.  Newman 

National  Security  Industrial  Asso- 
ciation 

1030  15th  St.,  NW 

Washington,  D.C.  20005 

Phone:  (202)  296-2266 


Project  ARISTOTLE 

( Continued,  from,  page  6) 
so  imperative  for  understanding  in 
an  undertaking  such  as  this. 

I suspect  that  few  of  us  expected, 
at  the  onset,  the  interest  and  activity 
which  ARISTOTLE  would  create. 
Moreover,  I feel  that  outside  of  this 
effort  other  groups  are  recognizing 
the  impact  which  DOD  training  and 
education  is  having  on  the  economy. 
The  entire  May  issue  of  Phi  Delta 
Kappa  was  devoted  to  military  edu- 
cation and  training.  Both  industrial- 
ists and  educators  are  requesting 
more  and  more  information  about 
the  techniques  being  developed  and 
utilized  in  our  program,  hoping  that 
they  might  have  use  for  them.  The 
Defense  Department  is  cooperating 
more  closely  than  ever  before  with 
other  Federal  and  local  governmental 
agencies  on  projects  such  as  Project 
TRANSITION.  We  are  hoping  that 
ARISTOTLE  continues  to  foster 
these  good  working  relationships. 


OFFICE  OF  THE  SECRETARY  OF  DEFENSE 
WASHINGTON.  D.  C.  20301 


OFFICIAL  BUSINESS 


Evaluation  of  Proposals  Completed  for 
Navy’s  Fast  Deployment  Logistic  Ships 


DESC  and  AFSC  Study 
Standardization  of 
Electronic  Parts 


Defense  Department  and  Navy  officials  have  completed  evalu- 
ation of  design  and  construction  proposals  for  the  Navy’s  Fast 
Deployment  Logistics  (FDL)  Ships  program  which  were  sub- 
mitted by  three  companies  in  January  1967.  Litton  Systems,  Inc., 
Culver  City,  Calif.,  submitted  the  best  technical  proposal,  consider- 
ing all  relevant  factors  including  efficiency  of  ship  and  life  cycle 
cost.  Other  companies  submitting  proposals  were  General  Dynamics 
Corp.,  Quincy,  Mass.,  and  Lockheed  Shipbuilding  and  Construction 
Co.,  Seattle,  Wash. 

The  Congress  disapproved  the  authorization  in  this  year’s 
budget  request  to  move  ahead  with  the  program  and  proceed  with 
construction.  If  on  resubmission  the  program  is  approved  by 
the  Congress  next  year,  the  Navy  would  award  a contract  after 
further  negotiation  with  Litton  Systems.  The  contract  would  be 
awarded  either  to  Litton  Systems  or,  if  negotiations  with  that 
company  were  unsatisfactory,  to  the  successful  bidder  in  an  open 
competition.  The  bidding  opportunity  would  be  industry-wide  and 
would  include  the  three  original  contractors  with  the  design 
plans  to  be  based  on  the  Litton  Systems  proposal. 

The  selected  design  contemplates  large,  fast,  non-combatant 
ships  with  an  endurance  of  over  8,000  miles,  a displacement  of 
about  40,000  tons,  and  a speed  of  over  24  knots.  Their  length  (848 
feet)  and  beam  (104  feet)  will  permit  them  to  transit  the  Panama 
Canal,  and  they  will  be  able  to  use  most  of  the  world’s  major 
ports.  With  amphibians  and  large  cargo  helicopters,  they  will  be 
able  to  offload  efficiently  and  rapidly  their  10,000  tons  of  military 
cargo,  including  wheeled  and  tracked  vehicles,  without  dependence 
on  port  or  existing  handling  facilities. 

DOD  has  emphasized  its  belief  that  the  FDL  ships  can  most 
efficiently  and  economically  satisfy  the  continued  requirement  for 
specialized  military  sealift  for  rapid  deployment  and  rapid  rein- 
forcement of  Army  forces. 


The  Defense  Electronics  Sup- 
ply Center  (DESC),  Dayton, 
Ohio,  and  the  Air  Force  Systems 
Command  have  developed  a j oint 
study  project  that  will  permit 
DESC  engineers  to  serve  as 
standardization  advisers  during 
the  development  of  four  major 
Air  Force  weapon  systems. 

The  project’s  objective  is  to 
establish  a more  economical  and 
reliable  electronic  parts  inven- 
tory. Primarily,  it  will  curb  the 
proliferation  of  new  items  by 
standardizing  parts  at  the  de- 
velopment level  and  weed  out 
duplicates  before  they  enter  the 
supply  system. 

DESC  engineers  will  be  en- 
titled to  attend  Parts  Control 
Board  meetings  involving  F-lll 
MARK  II  and  C-5A  aircraft, 
the  SRAM  missile  and  the  407L 
system.  Each  firm  will  report  on 
items  proposed  for  its  respective 
assembly.  This  will  enable  all 
sub-contractors  to  immediately 
pinpoint  areas  where  standardi- 
zation might  be  introduced. 

The  center  engineers  will  help 
identify  common  parts  and  coun- 
sel sub-contractors  on  format 
and  technical  problems  related 
to  the  preparation  of  part  speci- 
fications. 
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